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NOW HAS A HELPER 


The hopelessness of waiting on a cruel sea for days or weeks —with help 
just over the horizon—will probably not be experienced by another crew 
from another disabled bomber. Now emergency life rafts are equipped 
with radio transmitters with a kite and a length of antenna wire. Now a 
call for help will travel over the ocean to friendly ears... and the ship- 


wrecked have something more reassuring than a bare hope of rescue. 


Belden Wire is used in this life saving apparatus...as well as in a 


thousand other types of electro-mechanical war equipment. 


belden 
WIRE : 
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rub your desk... 





meet Enemy No. 1 





Rub your thumb along your desk—/fast, hard! . . . Feel the resist- 
ance—the heat? When you fight a mechanized war, that’s the first 


enemy you have to lick—friction! . . . Everywhere the fight against 
friction is waged without let-up. It is a fight that must be won before 
we can even get at our enemies! . .. Perhaps no other single item 
plays so vital a part in the kind of war we fight today as the ball 
bearing. Without it, not a wheel would keep rolling—not a ship 
would keep sailing—not a plane would keep flying. New Departure 
ball bearings are helping to keep America’s war machine rolling, 


sailing, flying on to victory. 


NEW DEPARTURE - DIVISION OF GENERAL MOTORS - BRISTOL, CONNECTICUT 


Nothing rolls like a ball 


New Depantiv 
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Take a Look at TOMORROW— Voday / 
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Mr. Postwar: I'll remember that 
— for I’ve got to take advantage of 
every detail that will promote more 
accurate production. 


Mr. Now: The finger- 
tip test proves Century 
Motors are unusually 
free from vibration. 


wim mee Re 



















CENTURY MOTORS’ 


Unusual Freedom From Vibration 
Helps Machine Tool Accuracy 


n today’s production front, Century Motors’ unusual 

freedom from vibration is recognized as being of 

vital importance where quietness, accuracy, and pre- 
cision work are all-essential. 


Not only the rotational balance of Century Motors, 
but their design—which includes magnetic proportions, 
end-bumpers, rugged frames, extreme rigidity, and 
accurately machined feet—contribute to this extremely 
valuable feature. You can easily test it by placing your 
finger-tips on a running motor! 


Out of the demands of Wartime production, where 
so often tolerances must be held to the closest limits, 
are being developed even finer Century Motors. It will 
pay you to remember Century in your present and 
postwar planning. 


CENTURY ELECTRIC CO. 1806 pine street, St. Louis, Mo. 


Offices and Stock Points in Principal Cities 


Century Form J 
otor 


Century Motors are available in a wide 
variety of types from 1/6 to 600 horsepower. 


One of the Largest EXCLUSIVE Motor and Generator Manufacturers in the eine 
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living a Lng Life 


The characteristic you demand in a capacitor is long life. And in this 
all-important matter the record of Tobe Capacitors is an enviable one, 
with almost complete absence of “returns.” 

Lasting stamina is built into Tobe Capacitors through every step in their 
manufacture and is cross-checked by frequent, rigid inspections. Electrical 
ratings are always on the conservative side. Research is continuous in the 
search for an even better way, an even higher standard. 


Type DP Molded Paper Capacitor shown below is the first oil- 
impregnated condenser to be found physically and electrically inter- 





; changeable with the majority of mica capacitors used in the by-pass and 
l coupling circuits of radio and radar equipment. For the first time since 
y its introduction we are now in position to accept immediate orders with 
r prompt delivery assured. 

. LONG LIFE ASSURED 
iiiateatitaeeaiiians 

] 
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SPECIFICATIONS—TYPE DP CAPACITOR 
I Soy oc ri ree ety Yan bo ee .001 to .01 mfd. 
WORKING VOLTAGE ' .......... 600 volts DC — flash test 1800 volts DC 
I bio a:s 5 caahachapaw’s-aes ae aumeekd At 185° F.— 1000 megohms or greater 
At 72° F.—50000 megohms or greater 


WORKING TEMPERATURE RANGE is geraucvdettest peo Minus 50° F. to plus 185° F. 
OPERATING FREQUENCY RANGE............ ........ Upper limit 40 megacycles 

Q at one megacycle—25 or better 
POWER FACTOR At 1000 cycles—.005 to .006 


These capacitors meet Army and Navy requirements for immersion seal. 


. A SMALL PART IN VICTORY TODAY =A BIG PART IN INDUSTRY TOMORROW 
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eSQUARE D pneumatic timers 
offer a simple, flexible solution for 
machine tool timing and sequenc- 
ing problems. Their operating 
principle, based on the transfer 
of a small volume of filtered air 
through a restricted orifice, assures 

sustained accuracy throughout lou ee eee 
long periods of service. ... Double tactor operated pneumatic timing units are used. 
break silver contacts are arranged 
either for time-delay opening or 
closing after energization or de- 
energization of the magnet coil. 





SECONDS 


You'll find your nearest 
Square D Field Engineer 
well qualified todiagnose 
your electrical control problems and 
prescribe specific methods and equip- 


ment with which to solve them. MINIMUM TURNS OF ADJUSTMENT raxiue 
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MOTOR CONTROL TIMING PROBLEMS 


Timing relays with their own operating mag- 
nets are available for either A. C. or D.C. op- 
eration. An additional double circuit electrical 
interlock can be attached to the relay magnet 
to operate without time delay. Micrometer 
type adjusting dials are furnished if desired. 
For added convenience and economy, indi- 





A.C. timing relay for delay 
ofter energization. 


A.C. timing relay with microm- 
eter dial and electrical inter- 
lock. Delay after de-energi- 
zation. 





Pneumatic timer attached to 
D.C. contactor. 






DETROIT ° 








Is 





Timer mechanism cutaway showing construction and 
method of operation. Spring action (A) moves contact 
member as quickly as air can transfer from lower to 
upper chambers through the restricted orifice (B). 
Turning the knurled wheel (C) regulates amount of 
restriction. A check valve (D) allows instantaneous 
resetting. 


ELECTRICAL EQUIPMENT 


SQUARE 








vidual self-contained units can be furnished 
for those applications which permit operation 
through a mechanical linkage to a magnetic 
contactor on the machine tool control panel. 
The pneumatic timing units can be attached 
easily and quickly to A. C. or D. C. contactors 
for this type of service. 





New flush mounting A.C. 
timing relay with microm- 


D.C. timing relay. Delay 
after de-energization. 


A eter dial. 





Pneumatic timer operated by 
A.C. contactor. 


KOLLSMAN AIRCRAFT INSTRUMENTS 
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SHAWMUT TYPE B 
MOTOR OVERLOAD SWITCH 


pe 





yearsof skill and experience, 
devoted exclusively to the manu- 
facture of electrical protective de- 
vices, are reflected in the 


SHAWMUT TYPE B 
MOTOR SWITCH 


for use with fractional horse- 
power motors. It is unsurpassed 
on air conditioning apparatus, re- 
frigerators, washing machines, 
fans and blowers, pumps and com- 
pressors, floor polishers, oil burners, saws, stokers, small grinders, small printing 
presses, small conveyors, and similar motor-driven equipment. On and off switch- 
ing; positive overload protection; long mechanical and electrical life; easy to in- 
stall; abundant wiring space; no delicate or flimsy wound 
springs; all metal parts rust-resistant. 

Maximum rating, single and double pole, 1 h.p., 115- 
230 volts A.C. Two types, open and enclosed; open type 
fits all standard boxes and cover plates. Exclusive patented 
features, other patents pending. Ask your dealer or write 
for our Bulletin 406. 
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The Chase-Shawmut Company 
Newburyport, Massachusetts 
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For the duration 100 per cent of our attention— 


all personnel and equipment—is being 


used to hasten Victory. 





BUY WAR 
BONDS 


“for great 
achievement”’ 









Nii, s J 
Vitere : 


S 






UN SULLA TO! 





STUPAKOFF CERAMIC AND MANUFACTURING CO., LATROBE, PA. 
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They’re the 


NUTS 


for tough 
fastening 
jobs 


there are more Elastic Stop Nuts in 
America’s planes, tanks, guns, naval vessels 
and production equipment than all other 
lock nuts combined. 


All because these nuts stay put. 


The reason is the red elastic locking ring in 
the top. This grips the bolt and holds the 
threads in pressure contact. And chance of 
wobbling and axial play is eliminated. 


Looking ahead, we see better products and 
manufacturing equipment — we see time 
and money saved in maintenance and re- 
placements — all because of these nuts that 
have proved they hold fast even under 
grueling vibration — that are easy to put on 
and take off yet lock automatically any- 
where on the bolt. 


Our engineers, experienced in solving fas- 
tening problems both in peace and war, are 
ready to share their knowledge with you. 
They will gladly work with you and recom- 
mend the correct Elastic Stop Nut to meet 
your need. 
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ELASTIC STOP NUTS 


Lock fast to nake things last 


Exastic Stop NuT CORPORATION OF AMERICA 
UNION, NEW JERSEY AND LINCOLN, NEBRASKA 
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It would take two of them to equal the length of your thumb 
yet the Automatic Electric Class “S’’ Relay is unsurpassed for 
dependability under severe conditions. Especially designed to meet 
the gruelling conditions of operation on the fastest modern aircraft, 
this tiny but powerful relay will be found ideal for use wherever there 
is need for compactness, lightness and high resistance to vibration. 


Here are a few of the remarkable features of this new relay: 


1. Witk vibration resistance built-in, not ‘‘added-on,"’ the Class ‘‘S'’ Relay sur- 
passes the most rigorous tests required by the Signal Corps and the Air Corps. 


2. Its unique spring design provides high contact pressure within small space 
limits. 


3. Its twin contacts provide further assurance of reliability. 


4. Its new type of pin-pivoted armature, with full length bearing provides 
exceptionally long life under hard service conditions. 


Be sure to get the complete story on Class ‘S” Relays. Write 
today for engineering data sheets giving full specifications. 


AUTOMATIC ELECTRIC SALES CORPORATION 
1033 West Van Buren St, CHICAGO 


In Canada: Canadian Telephones & Supplies Limited, Toronto 





AND OTHER CONTROL DEVICES 


AUTOMATIC 
ooo ee 


PARTS AND ASSEMBLIES FOR EVERY ELECTRICAL CONTROL DEVICE 
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Class “’S"’ Relay — Double Arm 


Class ""S” Relays are available with a wide 
variety of coil and contact combinations and 
/s. The single arm 


relay has a capacity of six contact springs — 


operate and release speec 


the double arm, twelve springs. Springs ma) 
be provided in any combination and arrange- 


ment of “break”, “make” or “break-make”’ 


assemblies. 








THE BRISTOL BRASS CORPORATION, MAKERS OF BRASS SINCE 1850, AT BRISTOL, CONNECTICUT 
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No Longer is “PHILOSOPHER'S WOOL” 
pulled over a Brass-Caster’s Eyes 


In the old days, a brass-caster stirring his cru- 
cible would often get a whiff of “Philosopher's 
Wool” from the boiling zinc... like steam from 
the fabled Philosopher’s Stone ... that would give 
him the “spelter’s shakes”. Yet it never occurred 
to him that the casting might suffer because of his 
passing staggers. For he did most of his work by 
smell or touch or some other rule of thumb. Then, 
brass was sold “as is”, and no questions asked. 

But there’s no trace of fog remaining in brass- 
making practice today. At Bristol, any question 
asked by any brass-fabricator can be answered 
promptly and specifically ...and the answer will 
hold good throughout any number of sheet, rod 
or wire shipments that are completed to the speci- 
fications agreed upon. Automatic production con- 





trol, repeated laboratory checks, and searching 
physical tests guarantee that the customer gets 
his brass from Bristol exactly right for the job it 
has to do. 


That’s the way war-productioa plants all over 
the world are getting Bristol Brass today . . . in 
the ever-increasing quantities needed to seize the 
offensive on all United Nations fighting fronts. 
And when the war is won. Bristol will have a lot 
of new knowledge to put to work for the products 
of peace. 


BRISTOL BRASS 


* Buy War Bonds to Buy Brass for Bullets * 
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This CONSERVATION PLAN 


will help you SAVE MAN-HOURS... 
SAVE MATERIALS...SPEED PRODUCTION 





1. Conserve 


by strategic selection, application and 
use of electrical equipment. 


EXAMPLE 


“Factory-packaged” equipment saves in- 
stallation time and materials. An illustration 
of this is the Westinghouse “Power Center” 
which combines all transformer and switch- 
ing equipment into one ready-to-use unit. 


2. Conserve 


by utilizing new developments that 
reduce need for critical materials and 
man-hours. 





EXAMPLE 


High-frequency heating reduces, by as 
much as 95%, the curing time required for 
producing thick plywood, plastics and other 
nonmetallic substances. 





i 
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3. Conserve 


by utilizing available facilities for 
preventing breakdowns and reducing 
machine outages. 

EXAMPLE 


“Maintenance Hints”—a complete, pocket- 
size manual covering recommended upkeep 
practice for electrical apparatus—is a main- 
tenance help available without charge. Check 
your Westinghouse representative for copies, 


4. Conserve 


by utilizing materials which in many 
cases can replace critical materials 
and do a better job. 
EXAMPLE 
Phos-Copper brazing alloy is easing bottle- 
necks created by a shortage of tin solders 
for joining metals. In some cases, one pound 


of Phos-Copper eliminates the need for as 
much as 12 pounds of tin. 








| 5. Conserve 


by tapping all sources of salvageable scrap, 





EXAMPLE 


Systematic planning can_uncover many ways of reclaiming worn 
equipment and waste material. Samples of salvage forms and or- 
ganization charts in use in Westinghouse plants will gladly be 
made available on request. 





Wartime Conservation means MORE than 
just conserving copper, steel, aluminum .. . it 
means the most strategic possible use of all of 
the ingredients of Victory——-materials, man 
power, time and ingenuity. 


These five major points comprise a complete 
program developed by Westinghouse for War- 
time Conservation. This program packages up 


Ask your Westinghouse representative today 
for a copy of the new 100-page book, “WAR- 
TIME CONSERVATION.” Or write direct to 
Dept. 7-N, Westinghouse Electric & Manu- 
facturing Co., East Pittsburgh, Pa. 


J-90482 
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NEVER / 


Some day — we don’t know just when, 
but we know it’s coming — sirens and 
whistles will let go with full-throated 
blasts, throngs will fill the streets of every 
crossroads village and metropolis in America and 
newsboys will hawk their papers blezoied with 
a single word —PEACE ! 


For most Americans, Victory will mean a 
return to the free and easy pre-war days. But 
not on the efficiency front. There’ll be no let-up 
in the WELCO precision engineering which sig- 
nifies DEPENDABILITY on a score or more of 
fighting fronts. today. 


For WELCO Torque Motors, providing power 
on the spot where power is needed, will be doing 
the job for a world at peace just as they are 
doing it today for the fighting Allies. 


The B. A. Wesche Electric Co. 
1626 Vine Street Cincinnati, Ohio 


BUT PRECISION - 


ELECTRICAL MANUFACTURING 











ae - 


ORR nT 








\ 
. 





AGE ees 





em 
2 






“Who says a 
War Job is Tiring ?: 


WHEN IT’S SO EASY 
TO DO GOOD WORK?!” 
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Fatigue is the Chief Absentee where Assemblies 
are made with AMERICAN PHILLIPS SCREWS 


War jobs are not tiring when assembly work is done with automatically straight 
driven American Phillips Screws. Even inexperienced hands catch on quickly to the 
simple routine of aiming and driving with one hand, while the other hand braces 
the work. No nerve-strain . . . because there’s no chance of fumbling starts and 
wobbly, crooked driving ... hence no undue weariness that slows production. In- 
stead, always the stimulating incentive of work well done. . . because the non-slip 
connection between the 4-winged driver and the tapered recess of the American 
Phillips screw-head means that operators literally can’t miss. Hour after hour, each 
American Phillips fastening duplicates all others, with a screw-head that sets up 
tight and plumb-level. No burred or broken heads, no gouged work-surfaces. 

That’s why women who drive American Phillips Screws can outwork men who 
drive slotted screws .. . by 50% or more. And that’s why plants that tried American ) 
Phillips Screws continue to use them. You can bank on American for all types and 






5 val we we sizes of Phillips Screws . .. every order piece-inspected for conformance to American 
gence uses nee standards of quality. Let American help you to “put the screws on the Axis’ —faster. 
of 


AMERICAN SCREW COMPANY 
PROVIDENCE, RHODE ISLAND 
Chicago: 589 E. Illinois Street Detroit: 5-267 General Motors Building 
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American Phillips Hard- 
ened Self-Tapping Sheet 
Metal Screws are made 
















in Type A (Gimlet Point) American Phillips Driver and Screw American Phillips Hardened Self- 
shown, Type Z (Blunt form a single, straight-line driving Tapping Sheet Metal Screw sets up 
Point), and Type C (Ta- unit...and stay that way until screw tight and straight in drilled or clean- 
pered Point). is completely driven in. punched holes. 





JULY 1948 





teeter 
AMA 


VANNVANNA 


PUUTUT CeCe deraeeeneeees 


AYAN 


LUTE HNAN! 


il 


ya\\aheees 


VN 


\VVAV Va ae? 





win 


wi lt 
! 











‘ou’D hardly expect an airplane pump 

to have even a nodding acquaintance 
with a coal stoker. Down-to-earth, ex- 
tremely rugged, the stoker is built with 
heavy service conditions uppermost in 
mind. It’s no surprise, then, to find 
‘Torrington Needle Bearings on the job 
—with their high load-carrying capaci- 
ties, and ease of lubrication. 

With aircraft pumps, the story is 
somewhat different. Here the design 
problem was not so much one of rugged- 
ness as keeping size and weight down to 
an absolute minimum. But the fact that 
no special means of lubrication need be 
provided with the Needle Bearing soon 
had the pump people “‘weighing”’ its 
other advantages, with an eye to sim- 
plifying design and increasing produc- 
tion efficiency. 

Everyone of its features, they found, 
fitted right into the military airplane 
picture. The Needle Bearing’s compact- 
ness squarely met the problem of space 

limitations invariably encountered in 
aircraft design, and contributed im- 








The Aircraft Pump Learned 
ow to Reduce from the Stoker 














portantly, also, to weight-reduction. 
While long-life, low-cost, and ready 
availability for essential applications 
are among the significant “‘little things” 


NEEDLE BEARINGS— 
ALL TYPES—ALL SIZES 


NEEDLE BEARINGS TYPE DC 
are complete, self-con- 
tained units consisting of 
a full complement of roll- 
ers and adrawn, hardened 
outer race. They offer the 
advantages of small size, 
low cost, high capacity— 
and easy installation. 





NEEDLE BEARINGS TYPE NCS con- 
sist of a full complement of rollers 
and a relatively heavy hardened 
outer race. They are furnished 
@ with or without inner races. Needle 

Bearings Type NCS are adaptable 
to heavier loads than Needle Bear- 
ings Type DC. 





NEEDLE ROLLERS TYPE LN are produced ina 
range of sizes for assembly into low-cost, high- 
capacity anti-friction bearing units. The 

are designed for use in applications which 
require assembly of the bearing on the job. 





TORRINGTON NEEDLE 
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which enabled the industr7 to meet and 


top the staggering production demands 
of the Government’s airplane program. 


NOW CONSIDER YOUR OWN POSTWAR DESIGNS 
Isn’t there an idea in the Torrington 
Needle Bearing which you might use to 
good advantage in your postwar de- 
signs? Tomorrow’s most-wanted prod- 
ucts will be considerably lighter, yet 
capable of heavier loads... longer- 
lasting, yet requiring practically no 
maintenance attention. Let Torrington 
engineers show you how you can give 
your product these and other new-day 
advantages of the Needle Bearing. As 
preliminary information, a list of typical 
applications in Catalog 117 may prove 
helpful to you in postwar planning. 


THE TORRINGTON COMPANY 
Established 1866 © Torrington, Conn. * South Bend, Ind. 
Makers of Needle Bearings and Needle Bearing Rollers 


New York Boston Philadelphia $= 
Detroit Cleveland Seattle . 2 
Son Francisco Chicago Los Angeles a 

Toronto London, England 2, 
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Metallizing builds up worn inserts— 
38,700* of aluminum kept in service 


Nine hundred of these 43-pound aluminum 
housings were salvaged in a year’s time by 
building up their worn, iron inserts by metalliz- 
ing. The large amount of precision machining 
that would be required for finishing new cast- 
ings was avoided. The old bearings were re-used, 
and the reworked assemblies gave more service 
than originally. 

Thus the war effort is being aided by con- 
servation of materials and labor, and the con- 
tinuation in service of hard-to-get equipment. 

The iron insert in this housing is subjected to 
severe thrust from the gears, so it must be 


anchored solidly. This is taken care of by casting 


LCOA 
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it-integrally with the aluminum housing. Build- 
ing up a worn insert by metallizing does not dis- 
turb this security, nor does the work reduce the 
high strength of the aluminum. The added metal 
is bored out and the original bearing put back 
in place, ready for additional months of service. 

Perhaps there’s a cue here on means of main- 
taining your hard-working aluminum alloy 
equipment. Had the aluminum part of this 
assembly been worn, it, too, could have been 
salvaged by metallizing with aluminum. Alcoa 
engineers will gladly advise you on methods of 
doing this. ALUMINUM ComMPANy OF AMERICA, 


2179 Gulf Building, Pittsburgh, Pennsylvania. 
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SLEEVE TYPE | 
BEARINGS | 


Cast Bronze Bearings 
Cast Bronze Graphited 
Sheet Bronze Bearings 
Sheet Bronze Graphited 
Bronze and Babbitt Bearings 
Steel and Babbitt Bearings 
Steel and Bronze Bearings 
ledaloyl 
Self-Lubricating Bearings 
Electric Motor Bearings 
Automotive Bearings | 
Bronze Bars 
Bronze Castings 


es ids 


Any Oype 
Any Size 
Any Quantity 
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Start with the BEARINGS 


@ Practically every day we read that a new record 
of performance has been established. One day it's 
a plane. ..settinga new mark for speed .. . or altitude 
... or distance. The next day it’s a machine tool... 
providing longer hours of operation . . . with greater 
loads and speeds. These records are possible only 
when the motive unit operates with the highest 
degree of efficiency. 


Before any motive unit can operate efficiently it 
must be equipped with the correct type of bearing 
for each application. That's where we come in. For 
more than thirty-five years we have helped manu- 
facturers of all types of equipment select the bearing 
that will deliver the greatest performance. 


At the present, all of our manufacturing facilities are 
engaged in the production of sleeve bearings for 
armament. But our advice and counsel is available. 
Simply write us and a Johnson sales engineer will 
call on you... at your convenience. 
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TYPICAL ELECTRICAL WORK 
NOW BEING DONE WITH 
SIL-FOS or EASY-FLO 


® Brazing silver contacts to cir- 
cuit breaker parts. 


@ Splicing windings and attach- 
ing leads on electromagnetic 
coils. 


@ Brazing taps and connections 
on transformer windings. 


® Joining rotor bars to end rings 
of induction motors. 


®@ Assembling switch jaws and 
other electrical parts. 





@ Constructing switch boards 


and bus bar systems. 





BRAZE WITH 
SIL-FOS 


Pei 
EASY-FLO 
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August 1942 
2™2° AWARD 
February 1943 
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RING OF SILVER 
BRAZING ALLOY 





Test to 


war-time and all-time industry 


It's a story about low-temperature silver 
alloy brazing—a process originating from 
the two low temperature silver brazing alloys 
SIL-FOS and EASY-FLO—a process that 
has brought revolutionary speed, reliability 
and economy to a wide diversity of ferrous 
and non-ferrous metal joining operations in 
many industries. 


This particular story deals with a small 
electrical transformer—a war equipment item. 
To the stamped steel back of the transformer, 
four mounting screws had to be fastened— 
and joints had to be water-tight. 


Formerly the job was done with screws, 
nuts and washers—and to provide the re- 
quired water-tightness, screw heads were soft- 
soldered to the stamping. The time con- 
sumed by this method was holding back 
transformer production 


A change was made to EASY-FLO braz- 
ing—EASY-FLO being used because 
SIL-FOS brazes non-ferrous metals only. 
Now, the four screws are placed in position 
with a ring of EASX-FLO wire under each 
head, heat is applied, and in a few seconds, 
four joints are made that will never come 
loose—never leak. 


Multiply the nuts, washers, solder and 
time saved on one transformer, by the thou- 
sands of units produced, and you get a pic- 
ture of the full benefits resulting from the 
simple change to silver alloy brazing—pro- 
duction way up—a stronger, better job—a 
big saving of vital metal—costs way down. 


As indicated by the list at the left, there 
are hundreds of metal joining jobs in elec- 
trical manufacturing on which these same 
vital benefits can be secured by a switch to 


EASY-FLO or SIL-FOS brazing. 


GET FULL DETAILS IN THE NEW BULLETIN 12-A 


It explains why low temperature silver alloy brazing with SIL-FOS and 
EASY-FLO is so fast, reliable and economical—tells you how to apply. it to 
your work—also contains many practical pointers on ferrous and non-ferrous 
metal joining, with particular reference to joint designs and fast heating and pro- 
duction procedures. A copy will be mailed to you on request. Write for it today 


, HANDY & HARMAN 


82 Fulton St., New York 7, N. Y. 


Agents in Principal Cities. + 


In Canada: HANDY & HARMAN of Canade Lid., Toronto 
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TASK- FORCE 
BUILDINGS 





An athletic field one month, a completed 
hospital unit the next, thanks to prefabri- 
cation and ease of construction. 


A. EGYPTIAN Specification Finish on Task- — fag — 
Force housing projects is another recent example of 
the efficiency of these special finishes. Application 
to the prefabricated steel sections which nest com- 
pactly in ships’ holds to be transformed at the far 
corners into hospitals, mess halls and living quarters 
for our armed forces, demonstrates EGYPTIAN’S 
capacity to “take it.” Speed, and the ability to with- 
stand rough handling and the extremes of heat and 
cold, are prime essentials. Task-Force buildings aamaita a tewrbins ey ileus ta po 
today may be civilian housing tomorrow and the 

manufacturer who is interested in this type of work 


would do well to look into EGYPTIAN FINISHES. 


Our experience in furnishing Specification Finishes 
for wartime needs as well as a knowledge acquired 
during a half century of making industrial finishes 
assures the user of EGYPTIAN the correct finish 


best suited to individual requirements. 








Interior of a hospital building, insulated and 


Your inquiry will receive prompt attention. coments. 
Official U. S. Navy Photo 
K ty. VP THE EGYPTIAN LACQUER MANUFACTURING CO. 
® ry p: ROCKEFELLER CENTER—NEW YORK, 20, N. ¥. 


EGYPTIAN 


Supersiot FINISHES 
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cA standard of quality built upon generation 
after generation of skilled workmanship in 
making Colt Revolvers and Automatics and 


maintained in Colt Electrical Products. 


Colt Magnetic Motor Starters 
with Floating Magnet Action 


Ball Bearing floating action assures positive 
| magnet operation without friction. Com- 
' bination automatic or hand reset. Ask for 
. copy of COLTALOG which describes this and 
| other Colt Electrical Products. 


( T Lagincoed MOTOR CONTROLS 


COLT’S PATENT FIRE ARMS MFG. CO., ELECTRICAL DIVISION, HARTFORD, CONN. 
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ccurate ope 


Average Coefficients of Expansion 
Carpenter Invar ‘'36’’ or Carpenter 
Free-Cut Invar ‘'36”’. 


Average Coefficients of Expansion 
of Carpenter Invar 36” 
75° to 200° F. .0000006 


(0000009 
(0000015 


For more information on both grades— 
Carpenter Invar “36” and Carpenter 
Free-Cut Invar “36” —ask for our Metal- 
lurgical Department’s latest bulletin. 
We'll gladly send you a copy. 








Expansion 
ration Of —V thermostatic devices 





re requir ed 


V¥ radio equipment 

V electronic devices 

V aircraft controls 

V precision scales, etc. 


Carpenter Invar “36” 


This 36% nickel alloy, Carpenter Invar 36”, expands only a 
tenth as much as carbon steel at temperatures up to 400°F. It 
can be used wherever a high rate of thermal expansion would 
interfere with accurate operation or close control. The graph 
shown here provides comparative expansion curves of both 
Carpenter Invar "'36’’ and carbon steel. 


Carpenter Invar ''36”’ is in every respect a true Invar. And 
through pioneering methods of manufacture and testing, we 
can maintain extremely close control of analysis from lot to 
lot. Thus, it is not necessary to select special material for 
specific applications. 


In bar form, a newly-developed alloy, Carpenter Free-Cut Invar 
36", provides the free-machining properties that are neces- 
sary to the economical production of machined parts. This 
grade of Invar has the same low thermal expansion properties 
of Carpenter Invar “36”, and is opening the designer’s way to 
new and important applications for this useful metal. For more 
complete data about these alloys, their properties and applica- 
tions — get in touch with our Metallurgical Department. 






WATER HEATER CONTROL ASSEMBLY 


—using a rod of Carpenter Invar “36” in conjunc- 
tion with a high expansion alloy. This makes pos- 
sible thermostatic control of water temperatures, 
through direct opening and closing of a valve. 


The Carpenter Steel Company, 115 Bern Street, Reading, Pa. 


ped 
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More than 350 standard ratings to choose from, 


in sizes and shapes to meet your requirements best 
PYRANOL CAPACITORS — 


COMPACTNESS — High capacitance per cubic inch, because of ron 4-5 apewscamens 
Pyranol’s unusual dielectric properties. 


SPACE-SAVING SHAPES Many of the ratings are available in 
oval, cylindrical, or rectangular cases to make your design problems 
easier. 


CONVENIENCE— They will work equally 
well mounted in any position. 


DEPENDABILITY — Hermetically sealed for 
permanence and uniformity of characteristics. 


LONG LIFE— Ensured by superior materials, 
supervised manufacture, individual testing. 
Pyranol is the G-E trade name for askarel, a syn- 


thetic, noninflammable liquid used in treating G-E 
capacitors. 
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Series motor, gov- 
ernor controlled. 28 
volts DC, Develops 
1/25 H.P. at 5600 


Source —Tooled 
Production... 


The motor-manufacturing facilities which today 
are turning out fractional horsepower motors for 
airplanes and submarines were established in 1926 
— just a few year’s after this company was organ- 
ized. In peacetime they helped to build the world- 
wide reputation of Oster motor-driven appliances, 
widely used by the armed services and other de- 


RPM {continuous duty). 


{LOCK WASHER 


mi 3122 
ae — 





— Seasoned, Dependable 


for Immediate 


partments of U. S. and foreign governments — 
and today they are building an equally impressive 
war record “on their own,” supplying power units 
for vital instruments and mechanisms . . . These 
long-established facilities assure you of sound en- 
gineering, consistent adherence to precision stand- 
ards, dependable performance of the motors and 
of the organization behind them . . . Consult 
Oster regarding your requirements in the range 
from 1/400 to %4 H.P. 


JOHN OSTER MFG. CO. OF ILLINOIS 


GENOA, ILLINOIS 
M-10 


Department E-10 
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They Can’t Stop You From Dreaming! 


Today’s dreams — plus some down-to- 
earth slide-rule work—have a way of 
grabbing tomorrow’s markets. Usually. 

But in the jostling for post-war mar- 
kets, some mighty good plans are going 
to get left at the post. (There’s almost 
certainly going to be a bottle-neck in 
die-making, for instance!) 

If your plans call for molded plastics, 
we've got a suggestion to eliminate that 
chance. Le?’s get those dreams on paper— 
now. Let’s get our development engineers 
together with your design and engineer- 


ing departments to work out tentative 


Peete, fmm Plastics Progress, 
Ftaites Gap our FREE discussion of what's 
| es for what in molded plastics, is 
published monthly. If you're 


interested in plastics, just ask 
(on your letterhead, please!) 
| : to be put on our mailing list 


Ns —no obligation. 


blue prints. Tentative, but definite enough 
to go into production (as is) unless later 
alterations become advisable. (Even so, 
you'll be all to the good.) 

There are four phases to the plastic 
molding business: design, moid-making, 
molding and finishing. That makes this 
suggestion worth a 25% jump on the field! 


We Offer the largest, most complete plant 
facilities in the middle west, plus the serv- 
ices of development engineers with a nattonal 
reputation. We're doing lots of war work. But 


we can talk about your postwar problems too! 





CHICAGO MOLDED PRODUCTS CORPORATION 


1024 North Kolmar Avenue « Chicago, Ill. 


Compression, Injection and Transfer Molding of All Plastic Materials 
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All of the South 
Toolroom Lathes, Engine 
Lathes and Turret Lathes 
are described in Catalog 
100C. Write for a copy of 
this new, 48-page catalog. 


Buy 
War Bonds! 


Army-Navy 


Production Award 


With Two Stars 










Back of the planes and tanks and guns 
that are flowing in ever-increasing 
quantities to our fighting forces is a 
skillfully coordinated plan of men and 


machines 





a combination of skill, 
ingenuity and mechanical perfection 


that is going to win. 


Accuracy is the key to the success of 
this great plan. Without the split- 
thousandth tolerances that assure per- 
fect interchangeability of parts, the 
production goals could not be attained 


—and not enough planes and tanks 


SOUTH BEND 


SOUTH BEND, INDIANA 












and guns would reach the war fronts. 


Capable of fulfilling the demands of 
urgent war production, South Bend 
Lathes have the accuracy and speed 
for the most exacting precision oper- 
ations, plus ruggedness and power for 


efficient service. 


South Bend Lathes are made with 9”, 
10”, 13”, 14%”, and 16” swings in both 
Quick Change Gear and Toolroom 
models. Practical attachments are 


available for special classes of work. 


LATHE WORKS 


LATHE BUILDERS FOR 36 YEARS 
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Back up your promises to 
America’s fighting men with 
War Bonds and Stamps. 
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Send for your copy NOW 





Paragon-Revolute Handbook of Print-making... Processing... Print-making 
Equipment. Contains Valuable Information You Will Use From Day to Day. 


Whether your requirements call for large numbers of 
prints or only an occasional print each day, you will 
find excellent use for this new Paragon-Revolute 
Handbook. 

Here is authoritative information to help you 
select the types of prints best suited to your indi- 
vidual requirements. This handbook gives you in 
detail the comparative advantages and disadvan- 


tages of various types of prints, materials and 
equipment. It includes comparative cost and power 
figures. It tells you the advantages of continuous 
yardage printing and cut sheet printing. It has a 
complete section on the use of newly developed 
subdued-light materials. 

Write for your free copy of the Paragon-Revolute 

Handbook today. Address your inquiries to Dept. 7G. 


PARAGON-REVOLUTE CORPORATION 


ROCHESTER 4, NEW YORK 
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BONDED RUBBER 


FIG. 1. 





FIG. 2. TUBE FORM MOUNTINGS 
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CURVE 1. Normal Vibration Curve (Amplified) 


NGINEERS faced with the problem of providing 

adequate protection against the harmful effects of 
shock and vibration in modern equipment designs, 
have choice of a wide variety of Lord Shear Type 
Mountings from the standpoint of function, size, shape, 
load ratings, and methods of attachment or installation, 

The primary function of a flexible mounting is to 
control normal vibratory movement. Normal vibra- 
tion is an alternating movement following a fixed 
pattern over a given interval of time with continuous 
repetition (See Curve No. 1). For control of this type 
of vibratory movement, Lord Mountings illustrated in 
Figures 1 and 2 are most practical. 

Transient vibration is the type of movement 
resulting from a sudden force or shock, spas- 
modic instead of regular, and generally of much 
larger amplitude than normal vibration. Each 
cycle does not duplicate the pattern of the pre- 
vious cycle but diminishes in amplitude until 
the transient vibration disappears (See Curve 
No. 2). A similar effect is also produced on nor- 


Include (ORD Shear Type MOUNTINGS 
in New Equipment DESIGNS 










FIG. 3. 
V. S. PLATE FORM 
MOUNTINGS FIG. 4. 


V. S. TUBE FORM MOUNTINGS 


SNe 


CURVE 2. Effect of Transient Vibration on Normal Vibratory Movement 


mal movement when a vibrating system passes through 
resonance, i. e., when the disturbing frequency ap- 
proaches or equals the natural frequency. Where 
either shock or resonant conditions are encountered 
frequently, the use of Lord Vertical Snubbing Mount- 
ings (Figures 3 and 4) are recommended. 

Lord Mountings with snubbing or non-snubbing 
features are made in two main types, Plate Form and 
Tube Form. Plate Form Mountings are made in four 
shapes (round, square, diamond, and holder type) and 
in many sizes, with load capacities ranging from a few 
ounces to 300 pounds. 

Lord Tube Form Mountings are made in various 
lengths and many diameters, with flanged or straight 

outer metal members and in load ratings ranging 
from a few pounds to 1500 pounds. 

Complete information on all Lord Mount- 
ings is contained in our bulletins 103 and 104. 
Send for your copy or call in a Lord engineer 
for consultation on your vibration problems. 
There is no obligation. 


LORD MANUFACTURING COMPANY. . . ERIE, PENNSYLVANIA 
Originators of Shear Cype Bonded Rubber Mountings 


SALES REPRESENTATIVES - 


NEW YORK, 280 Madison Ave 


* CHICAGO, 520 N. Michigan Ave DETROIT, 7310 Woodward Ave 


BURBANK, CAL., 245 E. Oliv 








Once the war is won, what will happen 
to your business? How will peace affect 
production? And profits? In Stanley war- 
busy laboratories may rest the answers 
to these questions. Every industry will be 
touched by the war. Every product. 
Every part and process. For example, 
finishes . . . The finish of your product will 
doubtless be out of date. Not merely old- 
fashioned . . . but antiquated from the 
standpoints of efficiency, economy and 


at least one of 


utility. Your competitors... 


MIMING LNOWN THE ONILNONWN 





them ... will have improved. You, too, 
will change the finish of your product. 
But the change will be too late. Business 
will be lost. The answer, of course, is 
post-war planning . . . planning done by 
expert finishing engineers . . . planning 
based on knowledge of the FACTS of fin- 
ishing development... planning based on 
specialized EXPERIENCE. Your inquiry 
will incur no obligation. Address the 
Stanley Chemical Company, East Berlin, 
Connecticut. 
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that enables them to 
answer all questions 





No quiz by production experts can stump the machine that’s 
equipped with a built-in Veeder-Root Counting Device. For this 


machine can give a prompt and direct answer to any question in — 7 
regard to its performance and production ...as to whether it’s ao 
up to rated capacity, when it will complete its run or quota, when 
it’s coming due for maintenance, and any other information required. & naan <7 
There are Veeder-Root Counting Devices to supply these facts-in- - = Og | 
figures in any terms . . . as, for example, the Predetermining Counter 


shown, which not only keeps track of high-speed runs, but also VE K D f e ion w 0 0 T 
prevents surpluses and shortages by signaling the operator or acting 


to stop the machine when the predetermined number of turns or 
I porn a en INCORPORATED 


a ee eee ee eS 


pieces is reached. Operator pre-sets the counter for the run required 


. .. then is free to do other work. Give your customers this extra Hartford, Conn. U. S. A. 
intelligence service’’, more vital now than ever . . . design Veeder- 


Root Counting Devices into every war-production machine you build. 
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Stewart 
is there" 


TERMINALS, LUGS, 
BRACKETS, CLIPS 


AUTOMATIC WIRE FORMING 
AND METAL STAMPING 


Odd shaped pieces stamped 
and formed from wire or strip 
on high speed machines. 


Hundreds of items in stock 
to meet practically every 
installation requirement. 


Complete Hot Tinning and Plat- 
ing facilities for handling 
large orders. 


Send for samples and quotations. 
Let us have your prints and 
specifications. 

Quick Response 


to Inquiries?! 


STEWART STAMPING 
COMPANY 
Vi 621 East 216th St. 
~ New York Fi 
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This Clare Type K d.c. Midget Relay is still in good 
mechanical and electrical condition after 59,448,200 
operations—a typical example of the long life and 
rugged serviceability you can depend on in a “‘custom- 
built’”’ relay. It has been used for pulsing antenna 
switching relays. It was set for 16 operations per sec- 
ond, energizing a secondary relay having a 90 ohm 
coil operating on 28 volts. 


The Clare Type K d.c. Midget Relay is dwarf-size and 
feather-weight, ‘‘custom-built’”” for mobile applica- 
tions, where resistance to constant vibration and severe 
shock is essential. 


It is extremely small—only 1%” x 1%” x 34" overall, and 
weighs approximately 1%3 ounces. It is a solid, com- 
pact unit, employing no anti-vibration springs, no 
bearings to rattle loose—no part of it can be loosened 
by vibration or shock. 


Spring insulators are made from XXX Bakelite; also 
available in %” Mycalex, insuring minimum high fre- 
quency losses. The screws anchoring spring pile-ups to 
the heelpiece are enclosed in Polystyrene tubes, tight- 
ened under pressure, and Glypto-sealed at head and 
foot. Each relay is given a 1000 volt a.c. insulation 
breakdown test. 


The armature assembly, heelpiece and coil core are 
made of magnetic metal, carefully annealed. Uniform 
armature movement is assured by a hinge of ‘‘fatigue- 
less’’ beryllium copper, heat treated and designed to 
provide a wide margin of safety, insuring long life un- 
der vibration and shock and permitting millions of 
uniform operations. 


The small coil is carefully wound to exact turns on pre- 
cision machines, and can be supplied impregnated 
with a special varnish. It is covered with a transparent 


acetate tape. Type number and data regarding resist- 
ance is shown on each coil. 


The coil is equipped with a front spool head having a 
flat side, which locks the entire coil in place against the 
heelpiece, preventing it from turning or becoming 
loose. The screw holding the coil in place is equipped 
with a split type lockwasher. Coil voltage ranges from 
1.5 volts to 60 volts d.c. 


This relay can be furnished with contacts either of 18 
gauge silver, rated one ampere, 50 watts, or of 18 
gauge palladium, rated 2 amperes, 100 watts; normally 
open, normally closed, or double throw; and with any 
number of springs up to and including 12. Contact 
springs are made of nickel silver to the user’s specifica- 
tions, and the contacts are over-all welded to these 
springs by a special process. 


Spring bushings are made under a special process— 
designed, constructed, and attached to the springs so 
that the small springs used on this relay are not weak- 
ened, thereby assuring uniformity of relay operation 
and long life. 


All metal parts of this relay are specially plated to with- 
stand a 200 hour salt spray test. For high voltage a 
special Bakelite insulating strip can be supplied be- 
tween pile-ups. Like all Clare Relays, this Type K d.c. 
Midget can be “‘custom-built” to meet specific require- 
ments. 


Our engineers will be glad to “‘custom-build” the relay 
that meets your requirements. Write us regarding your 
problem. Ask for the Clare catalog and data book. 
C. P. Clare & Co., 4719 Sunnyside Avenue, Chicago, 
Illinois. Sales engineers in all principal cities. Cable 
address: ““CLARELAY”. 





CLARE RELAYS 


“Custom-Built” Multiple Contact Relays for Electrical, Electronic and Industrial Use 
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Tinned, high tensile wire 


available in all grades 


Prompt deliveries 


Plus Everything in Wire 


Here at wire headquarters you will find everything 
you need, not only Wissco quality Armature Binding 
Wire, but high and low carbon steel wire—round, flat 
or shaped . . . wire for springs and for hundreds of other 
applications, in a variety of sizes, tempers, grades 
and finishes. 

Back of every inch of it is all the skill acquired in 
122 years of research, discovery and pioneering—the 
things which have made Wissco one of the world’s 
leading specialists in wire. The thousands of Wickwire 
Spencer workmen are breaking all-time records in 
producing Wissco wire for Victory needs, watching 
every step as it goes through our blast furnaces, open 
hearths and wire mills on its way for use in war equip- 
ment—and for maintaining our civilian economy. 

If you have a wire need, put it up to experts. Wick- 
wire Spencer Steel Company, 500 Fifth Avenue, 
New York (18): Buffalo, Chicago, Detroit, Philadel- 


phia, San Francisco, Worcester. 


FROM A TO Z every step in the manufacture of Wissco 
wire, from ore pile to finished product, is taken right in our 
own mills. That’s one reason for the uniformity tor which 
Wissco wire is famous. 


SEND YOUR WIRE QUESTIONS TO WICKWIRE SPENCER 
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MAGNETIC CIRCUIT. BREAKERS 


Drawing shows cross section of time delay type breaker, 
designed to prevent nuisance trips on transient overloads 
and starting surges, while opening rapidly: on sustaining 
and heavy overloads and instantaneously on short cir- 
cuits. Same breaker can be made without the time 
delay arrangement as straight instantaneous trip type. 
Magnetic blowout provides high and fast interrupting 
capacity. 


HEINEMANN CIRCUIT BREAKER CO. 


Subsidiary of Heinemann Electric Co., Est. 1888 
TRENTON o NEW JERSEY 








Your Wartime Problems 


in Electrical Sheet Applications 


Timely changes and improvements in 
fighting equipment win wars faster; yet they 
create one problem after another for electrical 
manufacturers. Changing specifications in deli- 
cate equipment often prove a stumbling block. 

This is where the Armco Service Man comes 
in. He is well qualified to help you determine the 
correct electrical sheet grades for your war-time 
products. Moreover, his technical advisory service 
is backed by the facilities of ARmMco’s complete 
research laboratories. 

Many manufacturers of light- 
weight high-frequency aircraft equip- 
ment are relying on one of the various 
grades of Armco High Silicon Steel. 

It is being used in many kinds of 
communications equipment too. This 


THE 


AMERICAN ROLLING MILL 


special metal is rolled as light as .005 gage in 
both sheets and coils. 

Other grades of Armco Electrical Sheets help 
run vital machinery in many of our war plants. 
Whether you make generators, transformers or 
motors, there is a correct ARMCO grade for your 
every need. 

You will get steel that is ductile, flat and clean- 
surfaced; steel of top magnetic quality with low 
core loss and exceptional permeability. These are 

the qualities you must have to get 
best results in the shop and top per- 
formance when your equipment goes 
into service. 

May we work with you? Just write 
The American Rolling Mill Company, 
1421 Curtis St., Middletown, Ohio. 
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1/4 WATT OR 1,000 WATTS 





960 CONTACTS PER SECOND 
PERFECTLY SYNCHRONIZED 


of VIBRATOR CONVERTERS 


give higher efficiency ...require no service 


The vibrator is the most efficient means yet 
developed for changing DC current to AC. 
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This is an inherent characteristic of the vibrator, because 
electrical and mechanical losses as well as wear are negli- 
gible. Building on this fundamental, Electronic Laborato- 
ries have extended the vibrator’s field of usefulness by 
developing vibrator type power supplies which provide 
extraordinary adaptability, for all types of current conver- 
sion, together with unusual efficiency and service life. 

Ingenuity of design and precision of manufacture make 
possible load capacities up to 1,000 watts in E-L Vibrator 
Power Supplies. The 450-watt capacity, 120-cycle vibrator, 
illustrated above, for instance, has eight sets of contact 
points. Each of them must make 120 contacts per second, 
and each synchronized perfectly with every other contact. 
Adjusted and locked, that is exactly what they do—for life! 

Growing use of E-L Vibrator Power Supplies in war 
equipment—land, sea and air—is evidence of their effi- 
ciency and reliability under the most severe operating con- 
ditions. Wherever you have a problem of current conver- 
sion, E-L engineers will be glad to work with you to meet 
it most effectively, and most economically. 


LABORATORIES, INC. 


E-L EvectRICAL PRODUCTS—Vibrator Power Supplies for 
Communications . . . Lighting . . . Electric Motor Operation 
Electric and Electronic Equipment on Land, Sea or in the Air 
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ps Timely changes and improvements in 


fighting equipment win wars faster; yet they 
create one problem after another for electrical 
manufacturers. Changing specifications in deli- 
cate equipment often prove a stumbling block. 

This is where the Armco Service Man comes 
in. He is well qualified to help you determine the 
correct electrical sheet grades for your war-time 
products. Moreover, his technical advisory service 
is hacked by the facilities of ARMco’s complete 
research laboratories. 

Many manufacturers of light- 
weight high-frequency aircraft equip- 
ment are relying on one of the various 
grades of Armco High Silicon Steel. 
It is being used in many kinds of 
communications equipment too. This 


THE AMERICAN 


Your Wartime Problems 


in Electrical Sheet Applications 





ROLLING MILL 


special metal is rolled as light as .005 gage in 
both sheets and coils. 

Other grades of Armco Electrical Sheets help 
run vital machinery in many of our war plants. 
Whether you make generators, transformers or 
motors, there is a correct ARMCO grade for your 
every need. 

You will get steel that is ductile, flat and clean- 
surfaced; steel of top magnetic quality with low 
core loss and exceptional permeability. These are 
the qualities you must have to get 
best results in the shop and top per- 
formance when your equipment goes 
into service. 

May we work with you? Just write 
The American Rolling Mill Company, 
1421 Curtis St., Middletown, Ohio. 
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The vibrator is the most efficient means yet 
developed for changing DC current to AC. 


Only E:L VIBRATOR 
Offer All These 


; DC 
1 CONVERSION—DC to _ 
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960 CONTACTS PER SECOND 
PERFECTLY SYNCHRONIZED 


1/4 WATT OR 1,000 WATTS GH VIBRATOR CONVERTERS 
give higher efficiency ...require mo service 


This is an inherent characteristic of the vibrator, because 
electrical and mechanical losses as well as wear are negli- 
gible. Building on this fundamental, Electronic Laborato- 
ries have extended the vibrator’s field of usefulness by 
developing vibrator type power supplies which provide 
extraordinary adaptability, for all types of current conver- 
sion, tegether with unusual efficiency and service life. 
Ingenuity of design and precision of manufacture make 
possible load capacities up to 1,000 watts in E-L Vibrator 
Power Supplies. The 450-watt capacity, 120-cycle vibrator, 
illustrated above, for instance, has eight sets of contact 
points. Each of them must make 120 contacts per second, 
and each synchronized perfectly with every other contact. 
Adjusted and locked, that is exactly what they do—for life! 
Growing use of E-L Vibrator Power Supplies in war 
equipment—land, sea and air—is evidence of their effi- 
ciency and reliability under the most severe operating con- 
ditions. Wherever you have a problem of current conver- 
sion, E-L engineers will be glad to work with you to meet 
it most effectively, and most economically. 


LABORATORIES, INC. 


E-L EvectRiCAL PRODUCTS—Vibrator Power Supplies for 
Communications . . . Lighting . . . Electric Motor Operation 
Electric and Electronic Equipment on Land, Sea or in the Air 


INDIANAPOLIS 

















CLOTH IS THE 
MEANS TO MANY ENDS 


We take cloth in many weights and textures and then upon or 


within that cloth we prepare it for a great many different 
uses — too many to enumerate, too varied in properties to 


fully describe — too rapidly extending into new fields of use 


“4 
=. 


to classify. 
Cloth is a foundation structure extremely flexible and very 


strong. It may be impregnated with a water resistant synthetic 


retaining its texture appearance, or it may be surface-coated ui 


concealing the texture. 


a am 62 


Treatments render it waterproof, mildew-proof, fire and 
weather resistant. Transparent as in the case of tracing cloth, 


opaque as for window shades, etc. Treated cloth has a great 





BOOKBINDING FABRICS 

(a) Waterproof, full coated or impreg- 
nated, linens and vellums: Pyroxylin and 
other synthetic resin and locquer trect- 
ments. 

(b) Starch filled, coated, impregnated. 
Natural, rough or smooth finishes, em- 
bossings, printings. 


SHADE CLOTH 
(c) Pyroxylin or resin impregnated 


waterproof, meeting Government speci- 
fications. 


(b) Starch filled, woter color, machine 
oil, oil tints, and Holland type shades; 


Holliston. 


PRODUCTS 


oil filled opaques; fast dyed duck 
shades; light-proof and translucent. 


PHOTO CLOTH 
Photo Mounting cloth (self adhesive). 


REINFORCING FABRICS 


Alltypes of waterproof and filled rein- 
forcing fabrics and industrial cambrics. 
Various weights from the thinnest print 
cloth to the heaviest drills and twills. 


SIGN, LABEL AND TAG CLOTHS 
Waterproof and starch filled. We can 


design a surface that will take any ink 
or meet any inking problem. 


RUBBER SEPARATOR CLOTHS 
Starch filled glazed sheetings and base 
treated starched fabrics for waterproof 
separator cloths. 


INSULATING CLOTH BASE 


Base treated and stiffened fabrics for 
insulating cloths. 


TRACING & BLUE PRINT CLOTHS 
White and blue ink or pencil cloth; map 
cloth; blue print cloth, thin and regulor. 


industrial field of usefulness — only partly explored. 
Our business is preparing cloth for special needs — print 
cloth, sheeting, drill, twill, duck — dyed, coated, impregnated, 


stiffened, etc. Consider cloth for your post war needs — consult 


LINING FABRICS 


Shoe and drapery linings; starch filled, 
special filled, mercerized and shreiner 
finishes; all colors and widths. 


COATED AND IMPREGNATED 
FABRICS 


A!l widths and colors; synthetic resin, 
nitro cellulose, thermo plastic and 
thermo setting coatings; mildew proof- 
ing; fire, weather and water resistant 
finishes, gas impermeable finishes, etc., 
for wor and industrial purpeses. Special 
treatments to meet special needs. 





The HOLLISTON MILLS, Yc. | . 






NORWOOD, MASSACHUSETTS 


Sales Agents in Principal Cities 
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Years of world-wide service in all types of ap- 
plications, under all kinds of operating condi- 
tions, have proved the sterling qualities of 
Ohmite Products. During this time, we have 
helped pioneer many applications of resistance 
units in electronic and electrical devices. As a 
result, we have developed and produced the 
widest range of types and sizes in power rheo- 
' stats, resistors, and tap switches to meet every 







resin, 


and 


an need. 
so Today, Ohmite Units serve in 
por plant and laboratory—and on 
Send for Catalog and every battle front, from below — Wity 
Engineering Manual No. 10 the sea to the stratosphere, and 


from ‘down under” to the top of ME: 


the world. Tomorrow, they will 
be ready and eager to meet new 
postwar requirements. 


OHMITE MANUFACTURING COMPANY 
4804 Flournoy Street, Chicago, U.S. A. 





Write on company 
letterhead for helpful 
96-page guide in the 
selection and applica- 
tion of rheostats, re- 
sistors, chokes, tap 
switches and atten- 
uators. 
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ELECTRONIC 
VOLTMETER 
OHMMETER 


America is watched over by people...“‘little people” ...the policeman, the druggist, the | 
: 
shopkeeper, the repairman and so on. Bulking large in the life of the community these 


days is the radio serviceman...he’s got to keep present sets operating for the duration. 


| OM 
Because his must be dependable equipment, you'll find that a DeJur Meter is the heart TH 
of his sensitive testing and checking apparatus. He has learned from long and con- i. 
stant use that this meter is consistently accurate, that it can take a lot of punishment, 
and that it can save precious time by enabling him to get to the bottom of the trouble 
immediately. For the fine job that the Radio Servicemen are doing in wartime America, 
the needle of the DeJur Meter points with pride. ‘ 
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Plastic parts, made in a mold which permits the plastic 
compound to enter the mold cavity in a semi-liquid state 
from a reservoir within the mold itself, are said to be made 
by transfer molding. In this process, the material is first 
heated and compressed to the fluid stage in a chamber 
which is part of the mold. One or more small orifices lead 


Qualities of Transfer Molded Plastics Parts. 


1. Intricate sections and cores may be molded 
2. Delicate and complicated inserts can be used 
3. Small and deep molded holes 

4. Greater strength 

5. More uniform density 

6. Extremely close tolerances 

7. Parting line requires less cleaning or buffing 


Desired Design Characteristics of Transfer 
Molded Parts. 


1. Well-rounded corners and fillets 

2 Adequate material thickness 

3. Adequate material around inserts and cored 
holes 

4. Employ longer and smaller inserts, complicated 


cores, etc. 


Material Suitable for Transfer Molding. 
THERMOSETTING 


1. PHENOLICS (Wood flour filler)—-Good moldability, good 
general purpose electrical properties, low 
cost. 

Phenolics (cotton flock filler)—Increased 
impact strength. 

Phenolics (asbestos filler)—-Dimensional sta- 
bility, water resistance, higher tempera- 
ture resistance. 

Phenolics (rag filler)—-Best impact strength. 


2. UREAS — Good color range, improved arc resistance. 


3. MELAMINES—Superior arc resistance, greater surface hard- 
ness, superior resistance to boiling water. 


THERMOPLASTIC 


While thermoplastics can be molded by transfer method 
it is not generally recommended because of the extra 
amount of time consumed in the heating and cooling of the 
mold. 


r*®, @ 4.7 3 CS 
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What Is Transfer Molding? 


from this cylinder to the mold cavity. When the press 
closes, the material is forced through the orifice into the 
mold cavity to form the part. Flow of compound stops 
when the proper density of compound is reached in the 
mold cavity. The pressure is maintained until the cure is 
completed and the part is rigid. 





Cavities Closed, 
Loading Well and Loading Well Open 
Cavities Open 





Typical Transfer Molded Part’ 
Entrance Runners Removed After Molding 


ONE PLASTICS AVENUE. This is the address of the home 
office for the General Electric Plastics Divisions. Here are 
located the research, development, design, and engineering 
departments of the world’s largest plastics producer. The 
combined experience of the craftsmen at this address assures 
every G-E Plastics customer results which meet designed 
specifications. The answer to your problem in regard to 
plastics is in our engineering files. For reprints of this 
advertisement, write Sec. F -7, General Electric Co., Plastics 
Divisions, Pittsfield, Massachusetts. 
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ANOTHER LINK 


IN THE 


VICTORY 
CHAIN! 


)ELCO’ 


Because communications equipment 
plays such a vital role in modern war- 
s important that such equip- 
ate efficiently at all times. 
To help achieve this end, Delco Ap- 
pliance- motor-driven blowers are be- 
ing used extensively to cool the tubes 
of both military radio receivers and 
transmitters. 

On the home front, Delco Appli- 
ance blowers also form a link in the 








7 Victory chain. They are being used in 


many kinds of ventilating equipment, 
in furnace draft boosters, in humidi- 
fiers, in suction units on machinery— 
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GENERAL MOTORS CORPORATION, ROCHESTER, N. Y. 














LIANCE BLOWERS 


in fact, wherever small, concentrated 
blower and suction units are required. 

Delco Appliance blowers are rug- 
gedly designed for hard service. A 
multi-blade fan insures quietness and 
maximum air volume. Powered by 
compact, long-life Delco Appliance 
shaded pole induction motor. -Self- 
aligning sleeve bearings and liberal 
oil reservoir. 

Illustrated above is a single outlet 
type blower, available in AC 115 and 
230 volt models with either right or 
left hand delivery. Double outlet or 
“twin” AC blowers are also available. 


ELECTRICAL 





MANUFACTURING 






ngtreamumenes 


=oeee a 





Sg eT 


Protecting and insulating vital TUE Me) meatal lla eT] 
Motor Generator Sets made hae ait tte Catt it-y 
IRV-O-LITE XTE-130 plastic tubing “contributes to the 
efficiency and dependability of these TL lal stot} 
and intricately wired units’’. Ree . 
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VARNISH & ‘ INSULATOR CO. 


IRVINGTON, NEW JERSEY, U.S.A. e PLANTS AT IRVINGTON, N.J. & HAMILTON, ONT., CAN. 
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* EXCELLENT ELEGTRIGAL PROPERTIES 

* HIGH MECHANICAL STRENGTH 

* HIGHDIELEGTRIC STRENGTH 

* SUPERIOR ARC RESISTANCE 

* LOW MOISTURE ABSORPTION 

* HIGH RESISTANCE TODIL, GREASE NON - critical, 
AND DILUTE ACIDS canine 

x HIGH STRENGTH-WEIGHT RATIO OO" 

+ PERMANENCY - PROMPT SHIPMENT in all sizes and 


thicknesses in which now produced. 
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LIGNOLITE has all of the vital qualities that make it ideal for standardization 
and for wide application. Investigate this material now for your immediate 
needs or its possibilities as regards your future planning. 


Suggested uses are for Clamps and Supports for Busses in Metal Clad Switch- 
oe — Circuit Breaker Bases — Switch Connectors — Insulating Supports — 
elay Bases—Switchboards—Panel Boards—Spool Heads—Insulating Wash- 
ers—to replace Steel in Metal Clad Switchgear—Cabinets to house Electrical 
Equipment—Name Plates for Electrical Equipment—Terminal Strips, etc. 


LIGNOLITE is available in black color with either a satin or molded sand blast 
finish. The following sizes are now produced—46- inch x 46-inch and 28-inch x 
72-inch sheets in thicknesses from 1-64th to °<-inch inclusive and 40-inch x 
40-inch sheets in thicknesses of °4-inch to 2-inch inclusive. Also available: 
fabricated parts to your specifications. 


Gree 
SAMPLE 


Get a sample of 
LIGNOLITE.  In- 
spect it. See its 
possibilities. Write 
today. No obliga- 
tion. 

Also ask for copy 
of our bulletin con- 
taining specifica- 
tions and test data. 


MARATHON CHEMICAL COMPANY 


Div. of Marathon Paper Mills Co. 
ROTHSCHILD WISCONSIN 
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Proud as a peacock, bustin’ with pride and satisfaction — 


a new DAD! 


We like to think you have a good feeling of satisfaction, 
too, as you think of the Chromel equipped devices you made 
and sold before the war. The fine durability of Chromel, 


now so hard to get, is keeping those devices still in use, 


Sele Rar nceine Abies + 


for the customers of your dealers. Chromel, thus, is still 
doing a good job for you, today. Maybe you'd like to have 
our new Catalog M-G. 
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HOSKINS MANUFACTURING COMPANY, DETROIT, MICHIGAN 


rURING JULY 1943 
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| bombers, fighters, scout planes, trainers and transports—_ 
sonenii ‘ se in guns, tanks, mobile. artillery, —— transport and yore tt egar 
supply equipment. 

On the production lines, NORMA-HOFFMANN Bearings 
are in thousands of machines, machine tools, and other 
vital mill and shop equipment that are turning out ships, 
armament and indispensable war materials for the American 
and Allied forces. 
Let our engineers work with you. 
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Ball Bearing 
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Row Ball Bearing Ball Bearing OU Tela tite] RTT Te etre] CTY te | 


Extra Light Type Poulet Orie lame LHL) Extra Light Single Direc- Single Direction Ball 
Ball Bearing YT ere] Ue erie Clete] Bieri late! 


Standard Cylindrical Type ''E'' Cylindrical ag Mine hoa Extra Light Cylindrical Two-Lipped Cylindrical 
Ue ae t latte] Roller Bearing 


NORMA-HOFFMANN BEARINGS CORP'N, STAMFORD, CONN., U.S.A. © FOUNDED 1911 


TO WIN THE WAR: ‘Work — Fight—Buy War Savings Bonds 
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= OUT OF TODAY'S RESEARCH - - - TOMORROW IS ENGINEERED 


r that Better World which you are Elec- — cal strength. A1rSiMac Steatite Ceramic 


troneeriny, substitute materials of lesser insulators are custom made to your desi 
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performance have no place. a 
It is a well known fact that the prop- Do your Electroneering ... your 
erties of steatite for high frequency insula- planning, thinking and designing with 
tion are not duplicated. A.tSi1Mac steatite in mind. Our research 
AiSiMac lifts the properties of steatite people will gladly cooperate in today’s 


to highest levels of dielectric and mechani- blueprint or tomorrow’s production. 


41st YEAR OF CERAMIC LEADERSHIP 
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In Canada: Canada Illinois Tools, Ltd., Toronto, Ontario 


Plants at Chicago and Elgin, Illinois 





CHATTANOOGA, TENNESSEE 


A Klixon Motor Protector is a very simple 
device. Yet it’s a very important device. It 
keeps motors out of trouble. It prevents 
motor burnouts — eliminates production 
slow downs, delays, motor replacement and 
repair costs. 


While allowing peak capacity with safety 
—a Klixon Protector cuts a motor off the 


line the instant it gets dangerously over- 


loaded or overheated. It’s the surest, most 
foolproof protection you can get for motors 


—the best way to keep motors on the job. 


Klixon Motor Protectors can be supplied, 
built-in, with any motor — AC motors, all 
sizes; DC motors up to 30 volts. Ask your 
supplier when you place your next order for 
motors with built-in Klixon Protectors. 


SPENCER THERMOSTAT CO., Attleboro, Mass. 
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Why Stu doesn’t 
need to know 
“overload exists 


Stu is top-turret gunner on a 4-engine 
bomber. 


He knows a whale of a lot about op- 
erating his turret and his gun. But he 
doesn’t know anything about “‘overload” 

. . doesn’t care to know . . . doesn’t 
have to know. 


Here is why. 


Some time ago, electrical-design en- 
gineers recognized that the motors op- 
erating any gun turret would have to 
meet extreme conditions of overload. 
The turrets stop and start quickly in 
battle. Sometimes they must work 
against the air stream. They must be 
small in comparison to the horsepower 
they deliver. 


Taking care of this overload naturally 
involved an insulation which could stand 
a high temperature rise. To get such an 
insulation, the electrical industry sought 
out Fiberglas* Electrical Insulations and 
combined them properly with the newest 
impregnants. 


*T. M, Reg. U. S. Pat. Of. 


In addition to withstanding overload, 
these Fiberglas combinations are very 
light in weight, have a low space factor, 
and excellent moisture resistance. 


Today, almost all American aircraft 
contain motors no larger than your fist 
up to babies big enough to start the 
engines. Most of them are Fiberglas- 
insulated. 


The aviation industry’s demands for 
Fiberglas have been constantly 
growing because of an increas- 
ing use of Fiberglas in an air 
force which is expanding. 


Besides, both Army and 





Navy are using more and more Fiberglas 
in many other types of equipment as 
well as for wire and cable insulation. 


Although Fiberglas production was 
greatly expanded last year and is now 
being increased every month, vital war 
demands have so far kept pace with 
this expansion. 


These are the reasons why your elec- 
trical distributor may not have been able 
to fill your orders promptly. 
Owens-Corning Fiberglas Cor po- 
ration, Toledo, Ohio. In Canada, 
Fiberglas Canada, Ltd., Oshawa, 
Ontario. 


Fiberglas Electrical Insulations 
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Of course, you'd never see it! No human eye could 
detect a microscopic movement of only .000025”. 
But the stroboglow lamp and the electronic tube 
can see and feel these vibrations. 


With Dynetric Balancing Machines, the faintest 


impulse caused by unbalanced forces is caught at 


each revolution, enabling the operator to Jocate 
and measure the unbalance and then make accurate 
correction for it. 

Today, Dynetric Balancing is used on all sizes of 
rotating parts from 1 ounce to 50 tons to help 
America build better fighting equipment. 


GISHOLT MACHINE COMPANY 


1119 East Washington Avenue e)}Madison, Wisconsin 
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AT LAST! 


A New Sleeving— 
Flexible as String 
and Non-Fraying 
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-— many experiments, we 
have developed a super-flexible 






Fiberglas Sleeving which will not fray. 


| This sleeving is made by an entirely new, 
| recently-discovered process. Formerly, to pre- 
vent excessive fraying, it was necessary to 
saturate the sleeving, sometimes to a degree 
where stiffness became objectionable. The new 
BH Fiberglas Sleeving is as limp and flexible 
as string—you could tie any kind of a knot 
with it—yet the severest handling will produce 
only the merest fuzz at the end. 


NON-FRAYING « FLEXIBLE ¢ HEAT-RESISTANT 
| NON-INFLAMMABLE - WATER-RESISTANT 
| NON-CRYSTALLIZING at LOW TEMPERATURES 


The new BH Fiberglas Sleeving is woven from 
the choicest continuous-filament Fiberglas 
yarns. It possesses extremely high dielectric 
strength, is water-resistant and, like all BH 
Sleeving and Tubing—is non-inflammable. 


All sizes, from No. 20 to %”, inclusive, are 
available. Writeforsamplesof this radically new 
and different sleeving today—in the sizes you 
desire. Seeing is believing! Bentley, Harris Man- 


THIS IS - NOT THIS ufacturing Co., Dept. M, Conshohocken, Pa. 


NON- BURNING IMPREGNATED MAGNETO TUBING « NON-BURNING FLEXIBLE 
3 WARMISHED TUBING + + SATURATED AND NON-SATURATED SLEEVING 


PRODUCTS 


BENTLEY, HARRIS MANUFACTURING CO. 


Conshohocken, Penna. 
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Oui one American in many thousands 
is privileged to wear the “E” pin, symbolic 
of high achievement on the production 
front. It symbolizes skill and determina- 
tion above and beyond the high average 
standard set by American Industry.» 7» The 
men and women of Connecticut Telephone 
& Electric Division have been honored by 
the Army-Navy Production Award twice 


in a period of six months. This symbol 
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of a job being well done in the cause of 
Victory is evidence, too, of what may be 
expected when the war is won.*’77 The 
manufacturer seeking cooperation in 
product engineering and improvement, 
the development of production control, or 
any problem involving the application of 
advanced electrical or electronic knowl- 
edge, is cordially invited to discuss the 


matter with our engineering staff. 


CONN. 


WOUSTRIES 





© 1943 G.A.1., Inc., Meriden, Conn. 
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VOW” * ARRD-PENCIL” CLOTH 
MAKES CLEAN SHARP DRAWINGS 


Draftsmen like to work on WHITE-X! Its fine tooth 
takes hard pencil lines jet black—as opaque as blackout 
curtains—on its velvety white surface — yet erasures 
are easily made. WHITE-X has a glass-like transparency, 
dust-repellant high-gloss back and is moisture resistant. 
Prints made from WHITE-X pencil sketches are 
etching sharp. Try it today, and see for yourself. 


LAG 


Phone KEYSTONE 7000 - 


CHICAGO 


FOR IMMEDIATE DELIVERY 


Fine tracing media and sensitized papers ready 
for delivery from the following cities. Just phone 


Atlanta JACK. 2121 
Birmingham 3-8183 
Boston LIBERTY 4690 
Buffalo CLEVE. 0370 
Chicago KEY. 7000 
Cincinnati MAIN 2664 
Cleveland CHE. 7347 
Columbus MAIN 3420 
Dallas RIVERSIDE 4403 
Dayton ADAMS 9174 
Denver MAIN 5161 
Detroit RAN. 8483 
Ft. Wayne ANT'Y 4142 
Fort Worth 3-3244 
Hollywd GRANITE 4188 
Houston CAPITOL 1233 
Indianapolis MKT. 4466 
Jacksonville 5-2166 
Kans. City VICTR 7881 
Knoxville 3-4944 


or by mail or phone 


ELECTRICAL MANUFACTURING 


Los Angeles MUT. 2341 
Memphis 8-6796 
Milwaukee MARQ. 7246 
New Orleans RAY. 0331 
New York WIS. 7-7678 
Oklahoma City  3-6306 
Omaha ATLANTIC 7890 
Philadelphia LOM. 7044 
Pittsburgh ATL. 3350 
Portland ATWATER 8681 
St. Louis CHESTNUT 0688 
Salt Lake City  4-7823 
San Diego FRANKLIN 1344 
San Francisco DOU. 5975 
Seattle MAIN 4022 
Tampa M-8377 
Toledo ADAMS 7224 
Tulsa 3-0168 
Washington NATL. 4063 
Wichita 2-2722 


to our Chicago office. 





THIS BATTERED BOMBER CAME BACK 


because the Electrical Connectors 


a o,44 
AMPHENOL CONNECTORS, QUICK POSITIVE could ta ke if 
CONNECTIONS FOR ELECTRICAL CIRCUITS 
This Martin Marauder flew through shattering flak 
to carry out its mission over Tunisia. Jarred, battered, 
torn—it still returned to its base—a tribute to the abil- 
ity of American enterprise to produce the best planes in 
the world. 
Of great importance in this feat were the electrical con- 
nectors— vital in maintaining controls and communications. 
AN-3102 Amphenol A-N Connectors are used in Martin Bombers. 


AMERICAN PHENOLIC CORPORATION, CHICAGO 
IN CANADA—AMPHENOL LIMITED, TORONTO 


A-N ELECTRICAL CONNECTORS CONDUIT « FITTINGS * LOW-LOSS INSULATION 
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COPPER-OXIDE 


fUNGAR 


SELENIUM 3 


Need a Rectifier? 


Then you will want to know which type is best for your specific 
requirements—Copper Oxide, Selenium or Tungar. 

General Electric can give you an impartial answer because Gen- 
eral Electric manufactures all three. 

When next you need a rectifier you can get a valuable consulting 
service (no obligation, of course) through G-E Tungar and Metallic 
Rectifier Engineers. Address inquiries to Section A736-12, Appli- 
ance and Merchandise Department, General Electric Company, 
Bridgeport, Connecticut. 


GENERAL @ ELECTRIC L 
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TAM 


ELECTRICAL ZIRCON 
INSULATING CEMENTS 


TAM Zircon Electrical Insulating Cements find increasing 
application in strip heaters, range elements, flat irons, 
and the like. These low-priced insulation compositions 
are quickly and easily applied by extrusion, pressing, 
ramming or mud casting, and maintain their excellent 
properties for an exceptionally long period. The follow- 
ing are some of their physical properties: 
Operating Leakage 0.002 to 0.004 M. A. 


Humidification Leakage 0.1 to 0.4 M.A. 
Return After Humidification 15 to 30 seconds 


Stress Leakage, cold @ 1500 volts D.C. 0.5 to 0.7 M.A. 
Stress Leakage, hot @ 1500 volts D.C. 0.4 to 0.5 M.A. 


It will pay you to investigate these cements. Samples and details 
will be gladly furnished. Development engineers, located in central 
parts of the country, are at your service. 


TUTAN WO M 


ALLOY MANUFACTURING COMPANY 


GENERAL OFFICES AND WORKS: NIAGARA FALLS, N. Y., U. S. A. 
EXECUTIVE OFFICES: 111 BROADWAY, NEW YORK. CITY 


Representatives for the Pacific Coast States . . . . &. H. BUTCHER COMPANY, Los Angeles, San Francisco, Portiand, Seattle 
| Representatives for Europe . . . UNION OXIDE & CHEMICAL CO., Ltd., Plantation House, Fenchurch St., London, E, €., Eng. 
Ls ° 
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Again and again, that thrilling report comes from battlefronts, ‘‘All Our Planes Returned 
Safely.” 


Today, engines seldom fail because engineers demand quality even in small parts, and go 
even so far as to specify the maker. 


More and more, they specify Macallen-produced mica insulations because their superior 
effectiveness and dependability have been known for more than fifty years. 


Mica varies characteristically according to geographical origin. Some of the most useful 
comes from India. This A-1l-a transportation priority guarantees a continuing supply so that 
Macallen-made mica specialties may help to make certain that all our planes will return 
safely; that all our motors will drive tanks, jeeps and PT’s efficiently; and that all our elec- 
trical devices will continue to function effectively. 


PRODUCTS “——~ Compressed Sheets — Mica Paper, Cloth, Tape, 


Heater Plate, Compressed Sheet Tubing — Commutator Insulation 
Compressed Sheet Washers — Insulating Joints and Canopy Insulators - 


Railway Specialties Domestic and Imported Raw Mica. Always specify 
MACALLEN MICA. 


THE MACA LLEN COMPANY 


16 MACALLEN STREET BOSTON, MASS. 


CHICAGO: 565 West Washington Boulevard CLEVELAND: 1005 Leader Building 
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The Burndy LINKIT 


(closed position ) 


The LINKIT with Burndy 
VERSIFLEX insulating 


sleeve 
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LIN KIT 


Again, Burndy solves a small 
wire connection problem in a sim- 
ple, foolproof. manner. 

The LINKIT is a detachable 
connector, positive in its action, 
and without any troublesome, ex- 
tra parts ... parts which might 
loosen or become lost. 

It simply z-i-p-s into position, 
yet establishes a sound, secure 
contact over its entire fork con- 
tact area. To disconnect, a firm 
pull releases the contact grip, and 
it zips apart. Either operation 
wipes contact surfaces clean. 


And the LINKIT provides a 


sound connection, mechanically 
as well as electrically. For it’s 
forged from pure copper. Pure 
copper for high conductivity . . . 
forging for high strength. 

Another advantage . . . the 
LINKIT is a modern solderless 
connector, attached in the same 
speedy and secure manner as 
popular Burndy HYLUG termin- 
als . . . simply indented to the 
wire with a Burndy HYTOOL. 

Samples of LINKIT, and other 
Burndy solderless connectors for 
small wires, will gladly be sent 
on request. 


BURNDY ENGINEERING CO., INC., 107 Eastern Boulevard, N.Y.C. 
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The extremely delicate, supersensitive equip- 
ment used in modern warfare requires raw ma- 
terial that can contribute its share of high quality. 
Collector Rings, such as used in Radar, signal 
communication, auto-syn motor, searchlight and 
other equipment, fall in this category. Today, 
manufacturers rely on the improved performance 
and longer life obtained from General Plate col- 
lector rings made from solid or laminated silver 


In Solid or Laminated Silver 





in whose manufacture, electroplating has no part. 
General Plate rings are true to dimension and 
produced in a wide range of diameters, thick- 
nesses and widths. Joints in the larger diameter 
rings are silver soldered and hardly visible. 

If your manufacturing of equipment calls for 
collector rings, it will pay you to consult General 
Plate. Our engineers will work with you on 
your requirements. 


General Plate Division 


of Metals & Controls Corporation 


Metals ond Controls Corporation Divisions manufacture the following inetncen Laminated & solid precious metals, 
i | 


electrical contacts—Solid and rolled plated precious metals in a 


forms—Truflex Thermostat Metals. 


ATTLEBORO, MASSACHUSETTS 
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MICAMOLDS POSITIVE 


Cains 


Assures Dependable 


Oil Impregnated Capacitors 


Manufacturers who use Micamold Oil Im pregnated Paper Capacitors 
are assured that they are thoroughly leak-proofed at our factory. 

This is done by means of our positive “Leak Detector”... 

an ingenious silent watchman which definitely 

points out any leaks or defects. It must be “true” 

before it leaves the plant. Micamold 

dependability is a factor you cannot 

afford to overlook. Communicate 

immediately ... and we'll send scum 


a representative to discuss Capacitor for Every 
Communications and 


your capacitor problems. Electronic Application: 


MOLDED PAPER CAPACITORS 
£E DRY ELECTROLYTIC CAPACITORS 
oF MOLDED WIRE WOUND RESISTORS 


Reep buying" Wan Zonda Olt IMPREGNATED PAPER CAPACITORS 


RECEIVING AND TRANSMITTING MICA CAPACITORS 


MICAMOLD RADIO CORPORATION (203°, 
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* Motor-Plan” 


YOUR POST-WAR PRODUCT-NOW! 
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Revolutionary developments for war 
applications have tremendously 
increased the performance possibilities 


of motor-driven appliances. 


New discoveries in Electronics—new synthetic 
materials — new purposes and functions are all 
recognized as forces profoundly affecting the 
possibilities in design for the new products to 
come—after the war. But, do you realize how 
much their design and performance potentials 
will be affected by the new motors that will be 
available to drive them ? 

For example: — Dumore engineers were asked 
to design a motor for a vital use in army aircraft; 
to develop one motor to take the place of two; 
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N\ 
the new motor could weigh no more, and take 
no more space than one of the two motors it 
replaced, yet furnish twice the horsepower. 
DUMORE did it! Produced a '% h.p. motor 
weighing only 2 lb. 6 oz. But more— Dumore 
went into volume production immediately after 
the sample passed approval, and soon thousands 
of this model were being installed in fighting planes! 
So, in developing any device to be operated by 
a fractional horsepower motor, ‘“Motor-Plan” it 
first, with Dumore engineers. Their recommen- 
dations, their service, may make important dif- 
ferences in the performance, the shape, and the 
salability of your product. Consult us freely, 
without obligation. 


Headquarters for 
FRACTIONAL 
HORSEPOWER MOTORS 


THE DUMORE COMPANY, RACINE, WISCONSIN 
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One of the most powerful guns in the arsenal of Amer- 
ica is technical proficiency. Keeping this fact foremost, 
Perkins concentrates the energies of a considerable en- 
gineering and research staff on the problem of improving 
the mass production of precision gears, and adapting 
them to new uses. That there may be more efficient air- 
plane engines—better power transmission for all mechan- 
ized war equipment, and smoother performance of all 
those peacetime products in which gears are an integral 
part, the Perkins organization will continue to apply 


itself to technical proficiency. 


D, ERKINS PRECISION, CUSTOM-CUT GEARS 
help power A merican Planes 









PERKINS MACHINE & GEAR COMPANY, sprincFieLo, mass. 
“Throw Your Scrap Into The Fig >t” 
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VITAL MATERIAL 
CONSERVATION — 
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pee44popreinin INSULATION 


STC UCL UT aL eo 
aiden itt ater teak Cmte The nutshell may be bigger than you think it is. Naturally, you 





would expect to find cut-out bases, terminal blocks, stand-off 

NATIONAL insulators, etc., etc. These are classic applications of porcelain 

ELECTRICAL insulation, because porcelain has high resistance to thermal shock, 

MANUFACTURERS high dielectric strength, high softening temperature, great com- 
PUT eG acd pressive strength, high resistance to acids, fumes, corrosion. 


These porcelain applications are common to times of peace, 
when a// materials are abundant. But what about war, when some 
materials grow painfully scarce? Porcelain still is available, not 
only for all its old classic applications, but ready to pinch-hit for 
other vital materials that are restricted by war. 


THE AKRON PORCELAIN CO. 


3000 CORRY AVE., AKRON, OHIO 
THE COLONIAL INSULATOR CO. 
937 GRANT, AKRON, OHIO 
ILLINOIS ELECTRIC PORCELAIN CO. 


P.O. BOX 272, MACOMB, ILL. 
KNOX PORCELAIN CORP. 


KNOXVILLE, TENN. 

THE LOUTHAN MANUFACTURING CO. 
2000 HARVEY AVE., EAST LIVERPOOL, OHIO 
PORCELAIN PRODUCTS, INC. 

1241 WEST FRONT STREET, FINDLAY, OHIO 
SQUARE D COMPANY 
6060 RIVARD STREET, DETROIT, MICH. 

THE STAR PORCELAIN CO. 


71 MUIRHEAD AVE., TRENTON, N. J. 


THE UNIVERSAL CLAY PRODUCTS CO. 


1501 E. FIRST STREET, SANDUSKY, OHIO 


Materials conservation has expanded the nutshell. There is 
more in it than ever before—perhaps even an idea for the material 
problem that has had you stumped. 


Can you substitute porcelain? Write or telephone any of the 
companies listed in the panel, and state your problem. 


ELECTRICAL MANUFACTURING 








% A prime requisite of precision spring making is the 
technician’s control of the exact composition of the metal used. He 
must know, for instance, to one hundredth of one percent, the amount 
of carbon present in spring wire, since a very slight excess in carbon 
content will increase tensile strength at the expense of ductility. 


In this analysis for carbon, pure oxygen is passed over a sample 
gram of white-hot steel chips. The oxygen combines with the carbon 
present in the steel to form carbon dioxide. This gas is then col- 
lected by absorption and weighed—an almost infinitesimal measure- 
ment indicating the amount of carbon present. 


Such painstaking thoroughness, from the selection of raw stocks 
to the inspection of the finished product, explains the high perform- 


ance rating of Muehlhausen Springs. MUEAKLHAUSEN 
MUEHLHAUSEN SPRING CORPORATION 


Division of Standard Steel Spring Company 


800 Michigan Avenue, Logansport, Indiana 


SEND FOR TWO NEW FOLDERS—FREE 


New Die Spring Bulletin illus- New Armament Bulletin shows 
trates, describes 206 sizes and importance of springs for many 
types of die springs. types of war equipment. 


EVERY TYPE AND SIZE 
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General Industries 


MOLDED PLASTICS 


@ There is a lot of discussion of postwar plan- 
ning, most of it pretty indefinite, necessarily. 


We are doing postwar planning of a kind 
with some degree of certainty. We don’t 
profess to forecast the shape of things to 
come, or just who is going to make what. 


What we are certain of is that manufacturers 
of the thousands of articles to which plastics 


are adapted, are going to continue to appre- 
ciate the service that has made General 
Industries a dependable source of supply in 
molded plastics throughout years gone by. 


Consequently, we are planning to maintain 
our high standards in producing molded 
plastics parts in any quantity, finely finished, 
accurate in dimension and conformation, and 
delivered “On Time.” 


THE GENERAL INDUSTRIES CO. 
Molded Plastics Division + Elyria, Ohio 
Chicago: Phone Central 8431 New York: Phone Longacre 5-4107 


Detroit: Phone Madison 2146 Milwaukee: Phone Daly 4057 


Philadelphia: Phone Camden 2215 
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YOU'LL NEVER HAVE 
TO BLAME THE SWITCH! 
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IS ALWAYS DEPENDABLE 


We needed a switch that would always work—for our own machines. So 
we built one—and proved its performance—on our own machines, where 
we don’t even consider the possibility of switch failure. 
pre- a, . Then we offered the same switch, named Snap-Lock, to other machine 
eral builders. Over two thousand of them are now using Snap-Locks—and 
a the first case of failure has yet to be reported! 
e by. ' os . In Any Combination 
ntain Ae POE a The basic Snap-Lock Switch unit is available in any combination—in 
lded ' flush or box types—1-2-3-4 station standard. Or tell us what you want 


to accomplish, and we'll work it out for you. 
shed, ; 


, and | ao a On Any Machine 


Snap-Lock Switches are now on thousands of machines doing precision 
war work. That is your assurance that they will stand up in heavy-duty, 
24-hour service—wherever push button switches are used. 


BULLETIN EM-43 WILL BRING YOU COMPLETE INFORMATION 
ELECTRICAL MANUFACTURING | DIiVISi : 
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1, “So my young- 
ster says to me, 
‘Pop, what are you 
doing to win the 


war?’ “’ 


PROTECTING ELECTRICAL APPARATUS 
FOR LONGER LIFE 


2. “1 wish my 
kid would ask 
simple questions 
like that.’’ 


3. “Yeah, that was 
easy. All you had 
to say was we're 
the guys... .“’ 


* 


«++ who keep 












There’s a 


electrical appara- 
tus on the job for 
steady wor pro- 
duction.”’ 


5. ““You fellows 
talk too much. 
Hurry up with those 
jobs so I can put a 
red coat on them.” 


G-E Insulation for Every Need 


These are only 5 of a complete line of insulation 
materials designed for service under all conditions. 
Data on the complete G-E line is contained in this 
catalog. Write for it to Section M732-12, Appliance 
and Merchandise Dept., General Electric Company, 
Bridgeport, Conn. 
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MAXIMUM PRECISION 
AND PRODUCTION WITH 


Rigorous war production requirements 
have resulted in the stepping up of both accuracy and 


output -in machines of all kinds. 


This Medart LSF Bar Turning Machine is a good ex- 
ample of what can be accomplished in both respects 
by the use of Timken Tapered Roller Bearings at 
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every possible position. 


This machine is designed to turn bar or tubes 1” to 
6” diameter and is completely automatic, delivering 


the finished material to correct size within .003 at the 





rate of 200 ft. per hour. 


If you want to raise the performance standards of 
: IMKEN your machines and at the same time lower operating 
po et Agathe gr and maintenance costs, use Timken Bearings wherever 


TAPERED ROLLER BEARINGS their use is indicated. The Timken Roller Bearing 
Company, Canton, Ohio, 
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The new Lamson Lock Nut keeps assemblies tight which are subject Lamson Fastener Units are available in 8-32 to 6” diameters, and in 


to severe vibration or shock. Locking crown section, eliptical in shape lengths up to 14%” All standard head styles. Shakeproof or helical 
after heat treatment, grips bolt thread like a vise. One-piece design, spring washer types optional. Prevents lost washers, keeps inventory 
can be used repeatedly. Widely used in Ordnance and Naval applica- of screws and washers identical, and can be used in automatic hopper 
tions. U. S. Patent No. 2255286. feed drivers. 





Lamson Clutch Head Screws are applied on assembly lines with Type Yerminals, threaded rods, through-bolts and a variety of other headed 
“A” Driver Bit— but out in the field, where maintenance may not and threaded products used by the electrical industry are made by 
always provide this special bit, Clutch Head Screws are easily re- Lamson & Sessions in large quantities. Shown here are common types 
moved and replaced with an ordinary screw-driver. most frequently called for by our customers. 





Lamson Hardened Sheet Metal and Self-Tapping screws are made in Phillips’ Recessed Head screws are made in all sizes with both 
three standard types for metal and plastic assemblies. Types “A”, ard machine screw threads and hardened self-tapping screw 


“C" and “Z” are available with conventional slot or Phillips’ Hand or power driven screw drivers do not slip out of recessed 
Recessed Head. 





















2eps inventory 


; 

E 
meters, and in 
oof or helical 
omatic hopper 


a 
S 
| 


>f other headed 
y are made by 
common types 

















with both s' 
3 screw th 
f recessed 


@ Here are six standard Lamson products, each one 
of which is certain to speed up your assemblies. Each 
one has definite advantages, but all have one charac- 
teristic in common—they speed up assemblies. And 
right now, during this war, speed in assembly is an 
imperative requirement. 


Since these are all standard products—they are made 
from existing tools and dies in our shops. All of them are 
made of carbon steel, heat treated to obtain proper 
physicals. Whether you use ten hundred or ten mil- 
lion of any one of them, there will be no measurable 
variation in their quality, their strength or their fit. 


Now if you design your product to use these standard 
fastenings instead of a “‘special’’ made to specifica- 
tions, you will enjoy some immediate advantages that 
no “special” can give you. For instance, you can have 
a choice from among many standard sizes. You can 
actually get them “out of stock” —and probably from 
more than one source of supply. (A “special” means 
not only making up special tools and dies, but means 
special handling right on through our plants at every 
stage of manufacture, inspection and shipment. And 
that wastes time that you may need.) 


So, design to use one or more of these standard prod- 
ucts if you can. 


Remember that each one of these products has some 
special advantage, some special feature that aids you in 
speeding up your assemblies. Take Lamson Lock Nuts 
for example. They are not only a positive nut lock, 
but they may be used over and over again without 
impairing their locking action. 


With all these efficient types and kinds of standard 
fastenings to select from—you have a natural “‘prior- 


’” 


ity” on deliveries. 


Samples of any of these Lamson standard products 
can be sent you, and quickly, for any tests you care to 
make. And if you can use them in your war produc- 


NUTS COTTERS 


Your Jobber Stocks 






Buy U.S. War Bonds and Stamps—an investment in America 


LAMSON & SESSIONS 


BOLTS 
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tion, you can be assured that you can get what you 
need much more promptly than if we have to make 
up a “special” type, size and kind of fastening for you. 


We will gladly send you special literature describing 
these various Lamson standard products on request. 
Just ask for bulletin describing one or more of them. 


THE LAMSON & SESSIONS COMPANY, 1971 W. 85th St., Cleveland, 0. 





These four books will help you in specifying and 
buying “standard” bolts, nuts and “specials” 


THE LAMSON BLUE BOOK — is our complete Catalog of standard products 
excepting our Aircraft products. 

“BOLTS, NUTS & SCREWS’’—70 pages of technical and practical informa- 
tion. First copy gratis, requested on your letterhead. Additional copies 
one dollar each. 

“BOLT, NUT & RIVET STANDARD’ —175-page book published by the 
American Bolt, Nut & Rivet Manufacturers Association, 1550 Hanna Bldg., 
Cleveland, O. Price one dollar per copy. (Order from publishers, please.) 


“SIMPLIFIED STOCK LIST’ — of bolts, nuts and screws, conforming to latest 
revisions of the Office of Price Administration, and of great value in show- 
ing you in what ratio quantities of various standard products are kept in 
stock for deliveries, by your jobbers and in our own (and other bolt 
manufacturers’) warehouse stocks. 


CAP SCREWS 


the Lamson Line 


SPECIALS 





Powered by 1. 1. T. Selenium 1 








Now -— to users of battery charging equipment — we present a com- 
plete line of Federal battery chargers, of wide voltage and practically 
unlimited current range, covering every need and purpose. 





And —to the manufacturer requiring battery chargers of special design 
— we offer our complete Federal design and manufacture service, geared 
to handle your requirements promptly. 


All Federal battery charging equipment is powered by long-life, trouble- 
free I. T. & T. Selenium Rectifiers — accepted as standard by the 
electrical industry. 


For powering production lines and for use in military devices, Federal 
also manufactures a complete series of general purpose power supply 
equipment. Consulting Engineering service available. For descriptive 
bulletins write Engineering Department. 
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SELENIUM RECTIFIER DIVISION 


Federal Telephone and Radio Corporation 


1000 Passaic Ave. 
East Newark, New Jersey 
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OMBER crews and fighter pilots’ Formica control pulleys are the re- 
chances of “flying them home” sult of good engineering and progres- 
are limited if pulleys fail and jam the sive production methods. 

controls. Other aircraft parts made of Formica 
: are instrument panels, ignition breaker 
Formica control pulleys and cable grms, radio coil forms, sub panels and 
fairleads are preferred parts because tube bases, antenna insulators, pro- 
of their high strength to weight ratio, peller blades, guide blocks and vibra- 

and ability to reduce cable wear. tion frequency change collars. 


THE FORMICA INSULATION CO., 4638 SPRING GROVE AVE., CINCINNATI, O. 
: ELTA MORE NT i eB 
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Transformers for: Constant Voltage * Cold Cathode Lighting * Mercury Lamps ¢ Series Lighting * Fluorescent Lighting * X-Ray Equipment * Luminous Tube Signs 
Oil Burner Ignition * Radio * Power * Controls » Signal Systems * Door Bells and Chimes « etc. SOLA ELECTRIC CO., 2525 Clybourn Ave., Chicago, Ill. 
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M ANY TIMES every day “surprise attacks” oc- 
cur along your power line. Some heavy user 
momentarily stops operation. A sudden over 
voltage slams like lightning into delicate ma- 
chines, precision tools or precious vacuum tubes. 
You can’t see these blitz attacks but you can’t 


escape seeing the results—higher percentage of 


rejections, damage to sensitive instruments, pre- 
mature failure of expensive electronic tubes. 

Every unit, however small, is responsible for its 
own security. This cardinal rule of combat ap- 
plies in production too. That is why, everywhere 
in industry, you will find Sora Constant VOLt- 
AGE TRANSFORMERS on duty at important “out- 
guard” posts. 

Sola “CVs” are especially designed to protect 
against surprise overload assaults. They will ab- 


sorb voltage sags and surges as great as 30%— 
and still feed constant, rated voltage to your 
machines. Sturdy Sola sentinels ask no relief. 
Day and night, without care or supervision, they 
stick to their posts—instantaneous in action, 
without moving parts, self-protecting against 
short circuit. 

Many vital points in your production system 
are vulnerable to attack. Secure them with Sola 
“CVs”. Sota Constant VOLTAGE TRANSFORM- 
ERS are built in standard units from LOVA to 
ISKVA capacity, or in special units to your 
specifications. 


Note to Industrial Executives: The problems solved 
by Sola “CV” transformers in other plants and products 
may have an exact counterpart in your own. Find out. Ask 


for bulletin BCV-74 
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EALLY, it’s no hardship when you have to buy smaller motors. 
You save money. But remember, when you can’t buy ’em 
big—buy ’em good. 

Now that you cannot depend on oversize to take your motors 
through tough service—you must depend on quality. 

That is why you should investigate Fairbanks-Morse Motors 
with Copperspun Rotors. 

The winding of the Copperspun Rotor is centrifugally cast of 
COPPER in one piece. It provides electrical and thermal charac- 
teristics that give this motor the stamina to stand up under the 
most severe service without mechanical failure. You can operate 
a Fairbanks-Morse Motor with Copperspun Rotor at its full rated 
Capacity continuously and indefinitely without fear of damage 
from overloading. 


Fairbanks, Morse & Co., 600 S. Michigan Ave., Chicago, III. 
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FAIRBANKS-MORSE 
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MEN AT WORK 


WINNING a war is not an easy job. Victory goes to the side that 


















fights harder, and works harder. ® From all reports our fighting 
men will stand up to anybody, anywhere. It is our job, here at 
home, to prove that we can work as hard as they can fight. * 
The way the women of America have accepted this responsibility 
is worthy of tribute. Here at Simpson much of our manpower has 
changed to womanpower—good soldiers all, taking the place of 
husbands, brothers and sweethearts. *® Like all men and women 

in American industry, we know but one reso- 

lution—to make all the electrical instruments 


and testing equipment we can, the best we 





can, as fast as we can. 


SIMPSON ELECTRIC CO. 
5200-5218 Kinzie Street, Chicago, Illinois 


esa 2 eeeee ee 0 UT ee: 
Buy War Bonds and V Stamps for Victory 
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If your present manufacturing operations or AND IN MANY OTHER INDUSTRIES ... hundreds of thousands 


postwar plans involve product parts where light of Micarta products are in use where light weight and 


weight is essential, consult Westinghouse. a a a 


In the majority of these applications Micarta 
is used as a replacement for critical materials 
and is serving better. 


Skilled Micarta engineers will be glad to study 
your product and to analyze its applications. 
And they will give you the benefit of 35 years’ 
experience with industrial plastics. We urge you to find out the facts about 
Micarta today. Wire or phone your nearest 
Westinghouse office or write to Westinghouse 
Electric & Manufacturing Company, Dept. 7-N, 
East Pittsburgh, Pa., and ask for a copy of the 
new Micarta Data Book—B-3184. J-06339 


This experience is particularly extensive with 
respect to aircraft applications .:. for example, 
MICARTA IS THE IDEAL MATERIAL for airplane fairleads, 


guides and pulleys. Its weight is only one-half that 
of aluminum. 


ON FIGHTERS AND BOMBERS, literally millions of Micarta 
parts are in constant use. Micarta is also used for control 


and instrument panels, antenna masts, terminal blocks, TYPICAL MICARTA TOUGH JOBS IN 
spacers and bearings... WAR APPLICATIONS 
Aircraft structural parts Protective helmet liners 
Industrial gears Aircraft control pulleys 


Instrument panels 
2 Steel mill bearings Bus supports 
estinghouse ===" Ss 
Marine bearings Insulating washers 
PLANTS IN 25 CITIES OFFICES EVERYWHERE _oOOoOO 
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4 TRUCKS RELEASED FOR 
OTHER MATERIEL TRANSPORT 


Every day our Armed Forces are in the field, 
distances from base to front lengthen... 
problems of transportation increase...every 
cubic foot of space that can be saved for the 
S.O.S. is vital. 

U.S. Laytex Assault Wire requires only \/5 
the space in transport of ordinary communica- 
tions wtre, 

In the unique Laytex Process, the com- 
pounded, purified latex is applied to the 
electrical conductor by dipping. Conductors 
are perfectly centered and the weight of the 
insulation and the diameter of the insulated 
conductor are kept at the minimum. 


BER COMPANY 


Lightweight and small bulk are only two 
advantages of U.S. Laytex Assault Wire. It 
resists concussion and a wide range of tem- 
perature changes. Laytex is waterproof and 
extremely flexible. 

Laytex Assault Wire weighs less than 30 
lbs. per mile...a mighty important feature 
when men are marching with full equipment. 
It has a talking distance of five miles and a 
breaking strength of 50 lbs. per conductor. 

On every fighting front, communications 
are being kept open, safe and secret with 
Laytex Assault Wire...the wire that meets 
every basic military requirement. 





Cave-of-the-Winds in Miami 


Inside this unique building,the engines 
of Pan American Clippers are put 
through their paces. Propellers roar 
with the thunder of 4000 horsepower 
—creating super-hurricanes as air is 
pulled down one set of stacks and 
pushed out through the other set. 


Outside, there’s hardly a sound— 
for in each stack a honeycombed unit 
of cells soaks up the resonance, bit by 
bit, until it is finally dissipated. 


Naturally, this completely window- 
less test house had to be air condi- 
tioned—to remove heat generated by 
the engines, to provide controlled 
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testing temperatures, to make working 
conditions bearable for the engineers. 
As in so many other exacting applica- 
tions of air conditioning and industrial 
refrigeration, the equipment selected 
was General Electric. 


Today, G-K air conditioning and 
refrigeration engineers are devoting 
all their talents to problems of war 


production and testing. They are learn- 
ing much that will lead to better, more 
economical manufacturing methods — 
to healthier, happier living—when we 
return to the pursuits of peace. 


Air Conditioning and Commercial 
Refrigeration Department, Division 437 , 
General Electric Company, Bloomfield, 
New Jersey. 
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Is you believe in the future of America as we As a matter of fact, perhaps we can get to- 


do, then we’re asking for an appointment im- 
mediately after the victory has been won... 
when a bright new era awaits us all. 

Perhaps we can talk about a coil problem 
... how thoroughly we’re organized to help 
you on such a problem only military censor- 


gether now, but if it happens we can’t, remem- 
ber we have a date in and for the future. When 
we both can keep it, you can again take adyan- 
tage of Anaconda service and the benefits 
derived from the single product control “from 
mine to consumer” backed by years of contin- 


43231 


ship forbids telling now. Or it may be that —_ uous metallurgical experience. 


ANACONDA WIRE & CABLE COMPANY 
General Offices: 25 Broadway, New York 
Chicago Office 20 North Wacker Drive 
Subsidiary of Anaconda Copper Mining Co. 
Sales Offices in Principal Cities 


you manufacture your own coils and will be in- 
terested in discussing magnet wire—any shape 
—any insulation that your operations require. 


CL 


This familiar trade-mark 

symbolizes the best ef- 

forts of modern research 
ond production. 





ANACONDA WIRE & CABLE COMPANY 
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Although present Bodine production 
facilities are entirely devoted to the 
war effort, Bodine engineering service 
is still available to help you solve 
your motor application problems. 





Interchangeable Frames 
MakeA.C.orD.C.Use Simple 


You won’t need different mountings 
for a-c and d-c motors on your ma- 
chine if you use motors provided with 
identical frames. Either a-c or d-c type 
Bodine fractional horsepower motors 
can be substituted for each other with- 





out any change in mounting. In most 
cases, the same frame size can be fur- 
nished in practically any winding, in 
eithersleeveor ball bearing types. This 
is an important factor on devices likely 
to be used in d-c areas,and which cannot 
be powered by universal type motors. 
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FRACTIONAL HORSEPOWER MOTORS 





Even the best of electric motors is in 
danger of excessive wear or failure un- 
less it receives proper attention. Too 
much cannot be said for the necessity to 
regularly inspect and lubricate motors, 
especially those built into instruments 
and other devices now in steady wartime 
use and carrying a heavier load than 


ever before. 





REGULAR CARE 
PREVENTS WEAR 
Brushes are one part of a motor that 
are expected to wear, but they should 
not wear excessively. Be sure to use the 
right type for replacements, and check 
brushes regularly. Rapid wearisasymp- 
tom of trouble and may indicate that the 
commutator is also wearing badly. 


INSPECTION CHART 
| 





SCHEDULE INSPECTIONS 


It is a good idea to set up a regular 
schedule for wartime motor inspection. 


~x~ +* * 


LAST LONGER 


Fo ae *&* 


x« * 


Motors today are probably running three 
to four times as muchas inpre-war peace- 
time, so a regular check once a month is 
not too often. 





USE CORRECT LUBRICANTS 


When you bought your electric motor, 
the manufacturer probably included a 
list of recommended lubricants. If you 
don’t have that list now, ask for another 
one, or ask a reliable motor manufac- 
turer or service man what lubricants are 
most suitable for your operating condi- 


tions. Be sure your motors are properly - 
lubricated, but don’t over-oil. 





BODINE MOTORS ARE 
RELIABLE 


Because of their engineered design and 
extra care in manufacture, Bodine motors 
will run indefinitely if properly cared for. 
Even under adverse conditions, these 
motors will give unusually long service. 
You probably can’t get more Bodine 
motors for the duration, so take care of 
the ones you have. 


Save these bulletins on motor servicing. You will find them helpful for future use. 


BODINE icrstrowr MOTORS 
vo 


ENGINEERED FOR YOUR PRODUCT 


Bodine Electric Company 


2256 W. Ohio St., Chicago 
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WHAT TO LOOK FOR 
IN FUTURE ISSUES 


Liquid, Viscous And _ Solid 
Dielectrics For Insulating 
And Sealing Sub-Assemblies. 
Natural materials are still highly 
effective here but newer syn- 
thetics are crowding them by 
virtue of obvious merits and 
better availabilities. 


Some Things To Consider 
Now That Contact Materials 
Are Scarce. What you should 
have in mind in specifying con- 
tacts that performance levels 
may be high though metal sup- 
plies and availabilities are low. 


Accurate Controls Of Temper- 
atures. Seldom called for by 
engineer-designers in those pre- 
cision extremes in which they are 
available; but intermediate ac- 
curacies hold promise for better 
processing equipment and a 
better machine performance in 
days to come. 


Patents In Wartime. Now is 
no time to assume that patents 
and the patent system are lost 
to industry. Rather, wartime 
emphasizes some of the values 
and opportunities involved. 


Member 


7.1 


Controlled Circulation Audit, Inc. 
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THE NEW 


FOR WAR TODAY—FOR YOUR PRODUCTS TOMORROW 


DIE CAST INDICATING 
LAMPS IN WAR PLANES 
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Two sizes of lamps and a set of the die cast parts 


Did you ever get a look inside an Army plane? The thing 
that impresses you most is the maze of dials, switches, indi- 
cators, etc., required to “keep ‘em flying.” Only the finest 
materials and workmanship of the electrical industry go 
into this equipment, and it is significant that zinc alloy die 
castings serve here in many ways. 

Take, for example, the indicating lamps which flash 
operating guidance to the plane crew. Many of these lamps 
—which are used on Radar panels, too — are assembled 
with zinc alloy die castings. The lamp castings shown 
above, which include the housing, bezel and assembly nut, 
are all cast in the same die. The external threads on the 
housing are integrally cast and require only a simple 
chasing operation. And a further feature obtained in the 
casting operation is a tiny lug (see arrow) which prevents 
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The die cast segments are adjusted to the desired clutch speed 





















ALLOY POT 


A publication issued for many years by Tut New Jersey Zinc Company to report on 
trends and accomplishments in the field of die castings. Title Reg. U. S. Pat. Off. 
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the indicating lamp from turning after it is embedded in 
the panel. 


ZINC ALLOY DIE CAST 
CLUTCH SEGMENTS 


The operating principle of the centrifugal clutch illus- 
trated below (left) is embodied in the adjustable feature 
of the six zinc alloy die cast segments (right). These seg- 
ments have adjustable spring-screws which keep them 
against the clutch hub to overcome the centrifugal force 
up to the adjusted speed—at which point the segments fly 
out and engage the clutch by a braking action on the drum. 
There is a facing riveted to each segment for this purpose. 

The clutch drum and integral pulley rotates on two ball 
bearings, and a V-belt drive is used to transmit the power 
from an engine crankshaft to any operation desired. 

By die casting the segments in zinc alloy, the necessary 
weight is obtained (approx. 14 oz.) and the hole for the 
adjusting pin is cored in the casting operation. The only 
machining required on the segments is the drilling of the 
four rivet holes for applying the brake facing. 
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PLANES TO GO AC. 


ton | Life, it has been said, is infinitely serial and History, as in the 
Of. familiar phrase, repeats itself. Thus, there were first direct current 
_ generation and direct current utilization of electrical energy 
1 followed by the revolutionary concept of an alternating current 


system. One does not need a long gray beard to recall the tardy 


Lin change-over from dc. to ac. and simultaneous remotoring of 25,000 

production units in one great industrial plant or the somewhat 
T reluctant acceptance in the course of time of ac. as a practical power 
) 


source by machine tool development engineers. 
Well, it has happened again. Tomorrow’s aircraft and Day-After- 


, Tomorrow’s motor cars are very likely indeed to have ac. systems 
us- 


ture instead of dc. ones; for the excellent reason that electrical loads 
one are now so heavy that dc. distribution, certainly as related to the 
them plane, requires too much weight for pathways and auxiliaries. 
force Unless you are one of our many readers active in the field of aero- 
wi nautical electrical engineering the idea of 100 motors within a single 
pose. plane and a connected load of 75 kw. and at least an approximate 
o ball electrical generating capacity may be a bit startling. But there it is 


ower -and tomorrow’s planes will be ac.—as sure as Victory. 


>ssary 
or the 
E only 


of the BUT FOR HOW LONG? | 


Even as one observes this transition, an inevitable caution against 
accepting it as being to any degree ultimate must be phrased. Did 
not railway electrification go from 500 volt dc. to 1000 volt ac. to 
3000 volt dc. as progress in the art indicated clear advantages for 
the successively newer ways? While the first low potential electrical 
distribution systems were dc., only to go ac. to voltages of 132,000 | 
and more for long transmission lines when they were built, engi- 
neers are pretty well agreed that today much higher dc. voltages | 
. 
| 
| 
| 





would solve a lot of nasty problems that can be licked in this way 
if only a fresh start could be made. 

There is no ultimate, no final, no unchangeable perfection for 
product or materials development engineers nor for research men 
or scientists. It is all a matter of what is best for acceptance and 
utilization in the light of the realities of the moment. “Repose,” 
the. late Chief Justice Holmes is widely quoted as having said 
‘Ss not the destiny of any man.” 
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Why ‘Tomorrows Planes 


HEN considering equipment for use in aircratt, 

the primary consideration is always weiglit. 
This is particularly important in long range aircrait 
where fuel must be consumed to operate the item of 
equipment as well as to carry the fixed weight of that 
item. Both of these considerations are extremely im- 
portant. An airplane which has a maximum cruising 
range of 20 hr. will require approximately % lb. of fuel 
to carry a pound of fixed weight to the extreme range. 
Since airplanes having cruising ranges of this duration 
have been built, it is only logical to assume that designs 
having greater range will soon be available and that 
their electrical problems will be met. 

In a 40-hr. design, each pound of fixed weight will 
require an additional pound of fuel so an increase in 
weight cannot be measured in units of 1 Ib. but must 
be measured in units of 2 Ib. 

An indirect weight item in so far as fuel is concerned 
results from the efficiency of the equipment. Assum- 
ing that a generator has an efficiency of 70 per cent and 
an electric motor has an efficiency of 70 per cent, the 
overall is approximately 50 per cent. A 1 hp. load will 
then require 2 hp. from the engine which in turn will 
burn 1 Ib. of fuel per hr. in supplying this load. In the 
course of a 20 hr. flight, 20 Ib. of fuel will be consumed 
for each horsepower of electric motor load. If the 
efficiency of the generator and motor can be improved 
by 10 per cent, the amount of fuel which will be con- 
sumed in a 20 hr. flight will be reduced from 20 lb. to 
15% pounds. If the gain in efficiency can be made by 
the addition of perhaps 1 pound in weight of fixed 
equipment an overall gain will result. 

The trend of electrical load is shown by Fig. 1. This 
indicates the largest planes being manufactured at any 
given period. The chart makes it evident that the air- 
craft industry is faced with the problem of providing 
for unusual amounts of electrical load. 

Existing electrical equipment is direct current. Much 
progress has been accomplished in reducing fixed 
weight. Machines of comparable power output and 
operating speed weigh 4» to %o of industrial coun- 
terparts.* However, with loads increasing, as illus- 
trated, this progress is not sufficient. 

As aircraft increase in size, the length of electrical 
circuits increases in corresponding fashion and makes 
the problem of voltage control much more serious since 
line drop must be added to the tolerance of the voltage 
regulator. The obvious answer is to increase the size 
of wiring but this increases weight and is not to be 
desired for this reason. 

Direct current systems for aircraft originated with 
the 6-8 volt equipment developed for the automotive 
industry. The 12-15 volt system was adopted rather 
quickly during the 1920’s. By 1938, 15 volt generators 
were being produced in 100 amp. ratings and it was 
evident that still higher ratings would soon be needed. 





*See “Aircraft Motors Serve Special Needs,” July 1942, 
and “Control Components That Solve Some Aircraft Prob- 
lems,” August 1942. 
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the answer is weight. For example :—a 400 cycle motor 


Uniform Quality 


A change to the 24-30 volt system was quickly made 
and during the ensuing few vears, generator capacity 
at 30 volts has increased from 50 and 100 amp. to 200 
amp. and then to 300 amp. Higher ratings will be 
needed very soon. With all of these systems, line drop 
has been limited to 3 per cent. This means that cable 
size was determined by voltage drop and not by thermal 
limitations. 

[If voltage could be increased, it would have a double 
benefit. The higher voltage would mean a proportion- 
ately lower current for equal power and the same volt- 
age regulation would permit a higher potential line 
drop. Both of these increase the current density at 
which the cable is operated and permits an astonishing 
decrease in the weight of wiring. The relation of cable 
weight to voltage for constant power is shown by Fig. 2. 

When evaluating any type of electrical system, four 
factors should be used to judge each characteristic. 
These are :—reliability, weight, space, and cost. The 
first, reliability, is taken for granted. Unless a piece 
of equipment is reliable, it does not belong in an air- 
plane.t Weight is important for reasons already de- 
scribed. Space is almost equally as important because 
the combined space required for useful load determines 

+ See “Vibration Ts the War Products Major Operating Ad- 
versity,” July 1942. 


BY LIEUT. COLONEL T. B. HOLLIDAY 
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the four pole, as well as the two pole, 400 cycle motors 
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For excellent and highly tangible rea- 
sons, the distribution of electrical en- 
ergy within the modern military or 
commercial plane should be ac. rather 
than de. For just as good cause, the 
technical difficulties in producing gen- 
erator regulators and other auxiliaries 
have delayed that logical outcome. 
However, the two situations are now 
being resolved. A look ahead at a not 
far distant tomorrow. 
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the dimensions of the airplane which in turn determines 
the aerodynamic drag and therefrom power and fuel 
required. Cost is listed last, and it will be a factor only 
when the first three considerations are competitive. 
There are several aspects of aircraft electrical systems 
which favor both de. and ac. The advantages of dc. 
are as follows: 
Paralleling between generators can be accomplished 
easily. 
Electrical energy can be stored in storage batteries. 
Motors, particularly the series type, have excellent 
torque characteristics. 
A single wire-ground return wiring system can be 
used for installation in all-metal aircraft. 
Disadvantages of dc. -include 
There is no flexibility of voltage such as provided by 
the ac. power transformer. 
Commutation usually limits the design of both gen- 
erators and motors. 
Commutator construction limits motor speed. 
Maintenance is involved. 
Both motor and generator are heavier than ac. equip- 
ment of equal power. 
Advantages of ac. might be summarized as: 
Equipment is lighter in weight. 
Equipment is more simple in construction. 
The brush problem is almost eliminated. 
There is a higher limit on motor speeds. 
Maintenance is not difficult. 
Voltage flexibility is easily obtained. 
Disadvantages of ac. are: 
Paralleling between alternators will be difficult to 
obtain. 
It is not possible to store ac. power which will neces- 
sitate the use of larger generators. 
Power factor will increase the size of alternators and 
cable. 
Weight of wiring will be heavier than the dc. system 
of equal voltage. 
For equal torque an ac. motor must have a higher 
power rating. 
The advantages of ac. as described above are adequate 
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to justify serious development of its potentialities. Hav- 
ing made this decision, several important questions re- 
main to be answered and these might be summarized 
as follows: 

Shall single or three phase power be used ? 

\Vhat is the best frequency ? 

What is the best voltage - 

With regard to phase, the single phase ac. system 
duplicates the dc. system in simplicity of the wiring 
installation. A single conductor grounded system has 
been used in all metal aircraft. Its chief disadvantage 
concerns motor design. A single phase motor must be 
of the split phase type to obtain adequate starting torque. 
The weight of a capacitor to obtain the starting torque 
is usually a severe weight penalty on the motor which 
is partially compensated by excellent power factor. A 
three phase system requires the use of at least two wires 
and usually three. However, this disadvantage is more 
than offset by the ability to use simple and rugged in- 
duction motors and lighter weight generators. 


AT WHAT FREQUENCIES? 


HOICE of frequency has not been so simple. Each 
of the following frequencies have been consid- 
ered at some time for use in aircraft :—60, 120, 180, 
200, 240, 360, 400, and 800 cycles. Of these only the 
180 and 240 cycles have not actually appeared in air- 
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CTUAL and projected growth of electrical load in 
aircraft. The figure for each year is that of the largest 
planes therein built. 


Fig. 1. 


craft equipment. The question is constantly recurring 
as to why the aircraft industry does not use 60 cycle 
equipment. As stated at the beginning of this paper, 
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the answer is weight. For example :—a 400 cycle motor 
will require approximately 1% the iron that a corre- 
sponding 60 cycle motor requires. Having reduced the 
iron to approximately 14 per cent, the amount of cop- 
per is also correspondingly reduced. This represents 
a friendly rather than a vicious circle of development 
in which every step to reduce weight results in another 
weight improvement. 

The motor requirements will usually determine the 
most advantageous frequency. Motors having the num- 
ber of poles as tabulated below will have synchronous 


speeds for each of the frequencies as tabulated. 


Poles OU 200 400 SOO 
2 3600 12,000 24,000 48 000 
4 1800 6.000 12,000 24,000 
6 1200 4,000 8.000 16,000 
Ss 900 3,000 6,000 12,000 
10 720 2 400 4.800 9 600 
12 600 2,000 4.000 8,000 


Experience with high-speed motors indicate that 
bearings represent a definite design limitation with re- 
gard to speed. Ball bearings are dependable to speeds 
slightly above 15,000 rpm. Developments can be ex- 
pected to extend this range to 25,000 rpm. This means 
that the two pole 800 cycle motor is useless and that 


the four pole, as well as the two pole, 400 cycle motors 
are doubtful for some time to come. 400 cycles repre- 
sent a maximum frequency. 

The frequency for minimum weight of motors lies 
between the limits 200 to 400 cycles per sec. with very 
little difference throughout this range. In order to take 
advantage of developments in motors, the 400 cycle 
frequency appears to be advantageous. In so far as 
transformers are concerned, weight decreases as fre- 
quency increases. There is no minimum point in the 
weight vs. frequency curve although there is little prac- 
tical gain from 200 to 1000 cycles per sec. 

As a result of these considerations and because it was 
necessary to make a definite choice, the Army Air 
Forces standardized on a 400 cycle frequency. This 
frequency appeared to be a reasonable compromise be- 
tween the experience of the past and the possibilities of 
the future. 

To summarize the ac. program, certain requirements 
can now be drawn. The alternator must be designed 
for a synchronous speed of 6000, 8000, or 12,000 rpm. 
Higher speeds are advantageous because they permit a 
reduction in weight. The 24,000 rpm. speed is imprac- 
tical at present. The power for alternators must come 


(Continued on p. 186) 


GIBSON GIRL AUTOMATIC RADIO SOS COVERS 100,000 SQ. MI. 


Virtually foolproof, this pre- 
cision emergency radio transmit- 


ter of Bendix Aviation, Ltd., au- 
tomatically sends out SOS signals, 
already is receiving widespread use 
by flying crews of the Army Air 
Forces. Named for its hour glass 
contour, the transmitter is carried 
as emergency equipment by crews 
on ocean-going missions. The 
waterproof transmitter, which to- 
gether with accessories weighs only 
33 Ib., is capable of sending an 
automatic S O S over an effective 
range of 100,000 sq. mi. No ex- 
perience or radio knowledge is 
necessary to use the equipment. Ro- 
tation of a hand crank operates a 
keying device which automatical- 





ly spells out the S O S and also 
produces the necessary power 
through a generator. The voltage 
output of the generator, because of 
a regulator, remains constant, de- 
spite wide variations in cranking 
speed. 

The device is pre-tuned to the 
International distress frequency of 
500 ke. Some idea of its precision 
operation may be gained from the 
fact that its signals will trip the 
carefully tuned 
alarm stations. 

Controls on the front panel of 


automatic shore 
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the transmitter enable the user, if 
desired, to operate the set manual- 
ly with a key for sending messages 
in code. An attachable light may 
also be used to signal rescue par- 
ties or for illumination. 

To meet the antenna problem, a 
collapsible kite and a_ synthetic 
rubber balloon were developed to 
remain aloft under the most ad- 
verse weather conditions. The kite 
is flown when a good wind is avail- 
able. For calmer weather the bal- 
loon may be lifted with hydrogen 


gas, created by immersing a simple 


generator in the water. sest re- 
sults are obtained with the kite or 
balloon at about 300 ft. altitude. 

The Gibson Girl and accessories 
are packed in a buoyant, water re- 
sistant bag which is colored a vivid 
yellow so that it may be easily dis- 
cernible in the water. The bag 
contains the transmitter, kite, two 
deflated balloons in sealed cans, two 
hydrogen generators, two spare 
reels of antenna wire and a signal 
light. Instructions, in addition to 
the telegraphic alphabet, are in- 
cluded in the kit. 
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Which Gear Toot 
For Your 


ECAUSE both geometry and metallurgy merge 

in the development and specifications of gears 

and gear trains, the experience of a specialist in 

this field is highly desirable for consultation upon any 

specific problem. This discussion is therefore an ex- 

position of basic considerations rather than a complete 

indication of how and what to do in the specifications 
of gear tooth forms. 

Gear teeth may be considered to be those elements 

which transmit rotation at constant speed from one 
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toothed wheel to another. Old fashioned wooden cog 
wheels would not qualify under this definition, because 
small variations of speed occurred between the engage- 
This did no 


harm in quaint windmills running at slow speed, but 


ment and disengagement of each tooth. 


it would produce very objectionable noise and even 
fatigue failures if such gears were run at the speeds 
Such a re- 
stricted definition would also exclude from present con- 


which are usual in modern machinery. 


sideration such interesting elements as Geneva motions, 
chain sprockets, and elliptic or other non-circular gears. 
That, however, will be the basis of this discussion. 

The profiles of gear teeth (under the definition herein 
used) must satisfy the fundamental condition that they 
remain in contact when the gears are revolving at con- 
stant speeds ; their outlines must form “conjugate odon- 
toids.”. The number of curves which satisfy this con- 


dition is all but unlimited. Fig. 2A shows the mating 


dS 
wheels of a Roots type blower and Fig. 2B a splined 
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Fig. 1 OME familiar names in gear engineering. A—Straight 


spur gear, external type. B—Internal gear. C—Helical 

D—Bevel. E—Spiral on a steel shaft, meshing with (CF 

alaminated tibre gear. G—Straight worm gears. H—Hour- 
glass worm. I—Herringbone 


shaft and part of the cutter which is used to generate 
this shaft. 
jugate odontoids. 


Both figures are examples of pairs of con 


Neither of those two geometrically correct shapes 
would be suitable as a gear tooth profile, because they 
fail to meet certain additional requirements: In the 
Roots blower the contacting faces of the two wheels 
take up any direction from vertical to horizontal. If 
these shapes were used to transmit power from one 





Engineering ingenuity has explored 
and put to work every possible type of 
rolling contact between driving-driven 
surfaces. As a result, the product de- 
velopment may include as components 
gear units that vary widely as to cost, 
strength, ratio, quietness, space and 
other related factors. Here are some 
of the important definitions and con- 
siderations in quick, easy-to-appreciate 
review for the engineer-designer. 
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Fig. z ATEFACTOR Y gear trains are in continuous mesh and 
offer minimum operational vibration or changes in 

velocity. A—This two part rotor has a cycloidal outline 

and is in conjugate engagement. As a blower rotor it is 

quite effective but as a gear system it would leave much 

to be desired. B—Splined shaft and forming tool shown 

with it are in conjugate engagement but it would be a 

poor way to transmit power or motioa. 


wheel to the other, they would wedge as soon as the 
common contact occurs in a direction nearly perpen- 
dicular to the line joining the wheel centers. The angle 
between the direction of the contacting faces and the 
line joining the wheel centers is called pressure angle. 
For good mechanical efficiency the pressure angle must 
remain moderate. 

Another reason why the blower wheel could not be 
used as gears is the insufficient arc of contact. The 
distance from one tooth to the next is 180 degrees. 
Contact between the leading side of wheel I and the 
following side of wheel II extends for only 90 degrees. 
Then the contact passes to the reverse side of the teeth: 
what acted as driver now becomes follower and vice 
versa. In gear teeth the are of contact must be longer 
than the distance from one tooth to the next, so that 
the driving load is taken up by a tooth before the pre- 
ceding one looses contact. 

These same objections would apply to the use of 
the splined shaft as a gear. In addition, the teeth of 
the splined shaft and of the cutter fail to be “inter- 
changeable,” interchangeability of gears means that two 
gears which mesh with each other also must be able 
each to mesh with one and the same third gear. This 
is not necessary in all cases; (two worm wheels for 
instance will not mesh with each other) but it is ob- 
viously an important requirement for tooth forms which 
are widely used for commercial spur gears and insures 
that all gears of a set may be generated by the same 
cutting tool. 

Besides these purely geometric conditions, a good 
tooth form must provide strong, durable gears which 





gear flank is only one of the variables which can be 
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are easy to make. For strength, the teeth should have 
a broad root, if possible with filleted corners. For 
durabilty, the curvature of the profiles should remain 
moderate. Sharp curvatures decrease the width of the 
line of contact and increase the contact pressures. For 
ease of manufacture the tooth profile should be indif- 
ferent to small errors of alignment and of tool di- 
mensions. 


PRACTICAL GEAR TOOTH FORMS 


MONG the various possible tooth profile curves 
A which fulfill the requirements of interchange- 
ability, strength, and efficiency, two have withstood 
the test of time and have become established: The 
cycloid and the involute. Of these two, the involute is 
becoming more and more dominant by reason of its 
simplicity and of the flexibility with which it lends 
itself to various modifications. 

The cycloid is the curve which is described by the 
circumference of a wheel rolling on a track. Tech- 
nically the curve is called epicycloid if the wheel is 
rolling on the outside of a circular track and hypo- 
cycloid if it is rolling on the inside of a circular track. 
Of course the same curve which is described by a wheel 
rolling on the outside of a circular track is traced out 
with respect to the track if axes of wheel and track 
are fixed and both rotate without sliding. 

Figure 3 shows these cycloid curves and a special 
case of hypocycloid: when the small wheel has half the 
diameter of the large wheel or track, the curve degen- 





D 


Fig. 3 


RINCIPLES _ behind 

gear systems. A—Cy- 
cloid generated by a roll- 
ing circle. B—As applied 
to a track circle, epi- 
cycloid on the outside, 
hypocycloid on the in- 
side. C—Special hypo- 
cycloid: where the rolling 
circle is half as big as the 
track circle the hypo- 
cycloid is a straight di- 
ameter. D—Epicycloid 
and hypocycloid as con- 
jugate odontoids, see 
accompanying text. E— 
Cycloidal teeth with line 

of action AA. 
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erates into a straight diameter. Some cycloidal gear 
teeth do therefore have straight radial flanks (usually 
the 12 tooth pinion will show straight radial flanks 
below the pitch circle). 

Fig. 3D shows a friction roller which drives at the 
same time a wheel and a hollow drum. A point of the 
roller circumference will describe an epicycloid on the 
wheel and a hypocycloid on the drum. These two 
curves will always touch at the point where the scribing 
point of the roller is; they will therefore form correct 
conjugate teeth. 

Fig. 3E shows two gears with cycloidal teeth. Each 
tooth is formed of an epicycloid and a hypocycloid. 
which meet on the pitch circle. The imaginary gen- 
erating rollers are in contact with the pitch circles. 
Only part of the cycloidal curves BB and CC is used 
for the teeth. 
tact define the “line of action” A-A, which 1s com- 
posed of parts of the two roller outlines. The idling 
flanks of the teeth are symmetrical to the working 
flanks, so that the gears could run in either direction. 


The successive points of common con- 


B 








Only one line of action 


that for the working flanks—is 
shown ; that of the idling flanks is exactly symmetrical. 

Distance from one working tooth flank to the next, 
measured along the pitch circle, is called circular pitch. 
The line of action must extend over more than one circu- 
lar pitch if continuous contact is to be maintained. 

The circular pitch is a measure of the thickness of 
the teeth. In practice, “diametral pitch’’ (DP) is used 
to express the tooth dimensions. Diametral pitch is the 
number of teeth per inch diameter of the pitch circle. 
(DP = 7/CP). The pitch diameter of a gear is there- 
fore equal to the number of teeth, divided by DP and 
the center distance of two gears equal to half the sum of 
their teeth divided by DP. In this way the use of DP 
is very convenient, avoids division and multiplication 
with z and, if DP is given in simple numbers the center 
distances will also be simple multiples of inches, like 
133 2 and so on. 

The involute is defined by Figure 6: It is the curve 
traced by the ends of a line (here represented by a 
string) which unwinds from a circle, which is called the 
base circle. The base circle defines the involute com- 
pletely as far as geometry is concerned. The different 
systems of involute gearing are distinguished only by 
using different parts of the involute. 
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NVOLUTE gearing 
is (A) generated 
upon this principle. 


I 


lutes 


Any two invo- 
are conjugate 
Invo- 


odontoids. C 
lute teeth with line 
of action A-A. 


Ii the string is wound up on one circle as it unwinds 
from another, each of the two will form the base circle 
for involutes traced by the points of the string. They 
will revolve at a definite speed ratio and each at uni- 
form speed. This is the principle of involute gearing, 
as shown in Fig. 4C, where the two involutes described 
by one point of the string are shown. 

The common contact point of the two curves will 
always be somewhere on the string which, therefore, 
defines the straight line of action. The angle of this 
line with the line joining the centers of the circles is the 
pressure angle of the involute teeth. 

The outstanding property of involute gears appears 
it the effect of a change in center distance is considered. 
This can be done, for instance, by holding one circle 
fixed and winding more string up on the other. The 
involute teeth will not lose contact, and will still form 
correct conjugate teeth. The only change brought about 
by a decrease of center distance is a decrease of pressure 
angle and a new coordination between the points on one 
involute and those on the other. In real gears, the back- 


ADDENDUM CIRCLE 
BASE CIRCLE 


Fig. 4 
PITCH 
— CIRCLE 
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This feature oi 
correct meshing at any center distance is peculiar to the 
involute and of the utmost practical importance, both in 
the running of gears with relatively large tolerances on 
shait locations and in the manufacture of gears with 
different characteristics by the use of only one cutter. 


lash would of course also be reduced. 


It is customary to speak of pressure angle, pitch circle, 
addendum and dedendum of involute gears, though these 
quantities may vary as a result of the freedom in choice 
of center distance. A gear designed to work with a 
14% degree pressure angle may be used to work with 
Pitch 
circle is the circle going through the point where the line 
of action crosses the line joining the centers ; addendum 
is the part of the tooth extending beyond the pitch circle, 
dedendum the part between pitch circle and root. 

Fig. 4C shows two involute gears meshing with each 
other ; the line of action of the working flanks, the pitch 
circles, and the involutes as extended. 


perhaps 16 degrees pressure angle for instance. 


Just as on gears, tooth curves are defined on racks. 
The rack for a cycloid gear must have cycloid teeth and 
the rack of the involute gear straight sided teeth, with 
sides inclined at the pressure angle of the gear (in the 
case of the rack, the pressure angle is not affected by a 
variation of center distance). 

The geometric curve which defines the shape of the 
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gear flank is only one of the variables which can be 
chosen in the design of gear teeth. The relation of pitch 
circle to rolling circle (in the case of cycloids) or to 
base circle (in the case of involutes) the height of adden- 
dum and of dedendum and of course the pitch must also 
be given. The most convenient way to define the cross- 
section of gear teeth is to dimension the rack with which 
they would mesh and to show on this rack the pitch line 
on which a circle drawn on the rear would roll without 
sliding contact. 

The American Gear Manufacturer’s Association has 
standardized four tooth forms. They are: the 14% de- 
gree composite form, which is an involute near the center 
of the teeth and cycloidal near root and tip, the 14% 
degree full involute, the 20 degree full involute, and the 
20 degree stub tooth. The racks defining these four 
tooth forms are shown in Figure 8, together with the 
lines of action. 

Height and width are given as multiples of the circu- 
lar pitch, or as fractions with the diametral pitch (DP ) 
as denominator. Gear teeth of different pitches, but of 
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Fig. 5 HERE are four standard American Gear Manu- 

facturers Association tooth forms. A—14% 

degree composite. B—14'% degree involute. C—20 

degree full depth involute. D—20 degree stub tooth 
involute. 


the same number of teeth per gear, are therefore geomet- 
rically similar. Some teeth of various pitches are shown 
full size in Figure 6, which gives a rough measure of 
the meaning of different pitches. The pressure angle 
of 14% degrees was originally chosen as standard be- 
cause a pressure angle of about this amount gives good 
tooth forms for the average purposé and because, among 
all angles in that general neighborhood, this one was 
most easy to lay out for the patternmaker: within the 
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limits of drafting accuracy, the sine of 141% degrees 
equals 4 (more accurately .2504). 

The cycloidal part of the tooth was introduced near 
the root of the teeth to prevent undercutting or inter- 
ference in pinions with small numbers of teeth: The 
involute cannot possibly extend below the base circle 
while the cycloid can extend, theoretically at least, down 
to the center of the gear. The cycloidal part near the 
tip is simply conjugate to the part near the root. The 
circular are on the rack profile is a close approximation 
to the theoretical cycloid of the composite system. As 
far as sensitivity to center distance tolerances is con- 
cerned, the composite system does not have the advan- 
tages of the full involute. 

As long as teeth were either cast or produced by mill- 
ing with special cutters ground to the shape of the gap 
between teeth, the composite feature was no disadvan- 
tage. \When gears are made by the generating method, 
in which the cutter or hob acts as one of a pair of mesh- 
ing gears or as the rack with which the gear is in mesh, 
and cuts out its own clearance or gap as required by 
the meshing, a tool based on a rack with straight sides 
otters definite advantages. The involute tooth form 
without cycloid modification has therefore been intro- 
duced together with the generating method of produc- 
ing gears, and is used whenever teeth are so made. 

As previously explained, the line of action must be 
longer than the circular pitch of the gear; experience 
shows that it should be about 1.3 pitches long at least. 
As the number of teeth on a pinion decreases, the usable 
leneth of the line of action becomes shorter, so that 
eventually a limit is reached below which proper contact 
cannot be secured. 

For the 14% degree involute this limit is at about 
22 teeth. In the composite system a cycloidal part was 
added to make gears with smaller numbers of teeth pos- 
sible, and the minimum possible number of teeth wa- 
thus reduced to 12. 

To combine the advantages of a straight sided basi 
rack and of tolerance to center distance variations wit! 
the possibility of small tooth numbers, the 20 degree 
full involute system was introduced. It allows pinions 
of 14 teeth to mesh with each other with over 1.4 pitch 
length contact and pinions of 12 teeth can still mesh with 
slightly over one pitch length of contact, though the root 


of the teeth is slightly undercut by the tip of the gen- 
erating rack. 
This undercutting is avoided in the 20 degree stub 


tooth system, in which the teeth are shortened. This 
does not improve the length of.contact, but it does give 
stronger teeth, particularly for pinions with small num- 
bers of teeth. 

In borderline cases experts do not always agree on 
the best tooth form for a given job, but in broad outline 
there is agreement that the 14% degree full involute 
system is excellent for gears with over about 30 teeth. 
For gears with fewer teeth, the 20 degree system is gen- 
erally preferred, the stub tooth where the number of teeth 
is very small or the forces are very large, the full length 
system where some strength may be sacrificed for greater 
smoothness. The composite system may be regarded 
as a heritage of the time before generating was the com- 

Continued on p. 190) 
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Post-War Markets. To assist marketing analysts to 
set their sights on a common goal of post-war oppor- 
tunity, “Markets After the War” has been prepared 
under the direction of O. P. Hopkins, Acting Director, 
Bureau of Foreign and Domestic Commerce, Depart- 
ment of Commerce. The study started with the now 
widely accepted proposition that a high level of highly 
roductive employment must be maintained after the 
war and seeks to answer three questions: What would 
total business volume be if most of the people who will 
want to work after the war do have productive jobs? 
How does the war effect the possibility of reaching that 
goal? What opportunities would such a national mar- 

f Thus, “Markets After the 
War’ represents the combined efforts of the entire 


ket offer vour business ? 


National Economics Unit of the Department of Com- 
erce and was made possible by the basic research 
'sewhere in the Department. It has been materially 
proved as the result of the criticisms and suggestions 
} many business executives, economists and individual 


irket analysts. 


What Is Salvage? ‘To determine whether a piece of 
material or equipment should be used in its present 
form or put into war production in the form of scrap, 
the Special Projects Salvage Branch of the Salvage Di- 
ision, WPB, is now issuing bi-monthly, “Available 
‘sed Material and Equipment Bulletin.” This publi- 
ation provides a ready guide for scrap determination 
and covers most of the market for war uses. Accord- 
ing to WPB a great deal of equipment is border line 
and the owner should have some guide as to the value 
f his property. Listing of materials in this bulletin is 
possible only after investigation by the Regional Office 
if \WPB and routine reporting of individual projects 
has been made. Thousands of tons of metal have been 
moved as scrap and thousands of pieces of idle equip- 
ment have been bought by agencies for war work. It 
may soon be assumed that the failure on the part of the 
3000 war agencies purchasers to ask for the equipment 
is a good indication that it cannot be used in the war 
production program. 


Professional and Technical Manpower. \Vith reg- 
istrations to date of more than 400,000 and perhaps half 
a million on the National Roster of Scientific and Spe- 
‘ialized Personnel, Chairman Paul V. McNutt of the 
\War Manpower Commission announces that all ex- 
perienced professional and technical men and women in 
‘ritical fields are assured of all-round placement serv- 
ices when they register with local United States Em- 
plovment Service offices. The name of registrants, to- 
gether with information regarding each applicant's 
availability, are now immediately sent to the National 
Roster in the event they can not be placed immediately 
hy the local employment office. In this way, the quali- 
fications of additional thousands of persons with 
specifically needed abilities are entered on the Roster’s 
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punchboard system and important war jobs may be 
more easily filled. The National Roster is now con- 
ducting an intensive recheck of some of its registrants 
in the more critical fields to determine their availability 
for jobs other than those they now hold and the con- 
ditions under which other employment would be ac- 
ceptable. 


Electronic Equipment Components. Suppliers of 
components of electronic equipment who wish to bring 
delivery schedules into conformity with the Precedence 
List of the Joint Communications Board of the Army 
and Navy for finished electronic equipment are given 
greater freedom to do so under a revision of Limitation 
Order [.-185-a. The Precedence List designates the 
relative urgency with which electronic equipment is 
needed by the Armed Services and before the most re 
cent revisions, producers of condensers, resistors and 
meters were required to schedule deliveries to conform 
to Precedence List designations for end products. The 
latter order which is permissive, applies to all elec- 
tronic components instead of to only condensers, re- 
sistors and meters. 


Built Up Mica Industry Advisory Committee. 
Supervised by Government presiding officer S. A. Mon- 
tague of WPB, the following members now constitute 
the industry advisory committee for built up mica: Wal- 
lace D. Bish, Westinghouse Electric & Mfg. Co.: J. H. 
Carll, Mica Co. of Canada, Inc.; M. A. Chapman, Mica 
Insulator Co.; H. Kk. Collins, General Electric Co. : 
C. H. Graeff, Cleveland Mica Co.; A. S. Gray, Insula- 
tion Manufacturers Corp; L. L Howard, Continental- 
Diamond Fibre Co; J. L. Kuelthau, Allis-Chalmers 
Mfg. Co.; L. B. McCarthy, Macallen Co.; and T. B. 
Plimpton, New England Mica Co., Inc. 


Copper Order Amended. Various provisions of the 
hasic copper order M-9-c are tightened, others which 
have been found unworkable are relaxed and still others 
clarified in a recent amendment of the order. Tightened 
are provisions governing the use of copper in oil wells, 
water wells, pari-mutuel, gambling and gaming ma- 
chines. hot water heaters, tanks and coils; relaxed are 
provisions for brass in speed reducer reduction gears, 
cooling towers, copper screens for industrial water sup 
ply systems and screens for water wells. Clarifications 
related to Order L-126 (drinking water coolers) and 
[.-248 (dishwashing machines ). 


Rigid Electrical Conduit Industry Advisory Com- 
mittee. Supervised by Government presiding officer 
W J. Flynn of WPB, the following members now con- 
stitute the industry advisory committee for rigid elec- 
trical conduit: James M. Barton, Fretz-Moon Tube 
Co., Inc.; George Holly, Youngstown Sheet & Tube 
Co.: Harrv G. Morrow, The National Supply Co.: 
Major L.. R. Quinn, Enameled Metals Co.; I. A. Ben- 
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nett, National Electric Products Corp.; Jack McAul- 
liffe, Triangle Conduit & Cable Co., Inc.; A. E. New- 
man, General Electric Co., and H. S. Walker, Walker 
Bros. The committee is wholly advisory. 


Machine Tool Cutback. Ordering a sweeping cut- 
back of present war plant construction and machine tool 
output WPB sought to throw maximum effort into the 
production of goods for the fighting fronts by calls for 
reexamination of all previously approved projects for 
the construction of new manufacturing plants and ma- 
chinery to determine whether the need for them cannot 
be eliminated by a greater use of present structures, 
plant capacities, machine tools and equipment. It is 
further announced that no purchase of new machine 
tools, machinery or equipment, or erection of buildings 
will be authorized until it can be conclusively proven 
that the work cannot be done by existing facilities. 


425,000 Radio Batteries a Month. Exceeding pre- 
war volume, the production of radio batteries has been 
boosted to 425,000 a month according to the Consumers 
Durable Goods Division of WPB. This has been done 
to bring relief to farmers in non-electrified areas of the 
nation who have felt the battery shortage most severely. 
Initiated in mid-March, the battery program (at the 
present rate of production and if continued over a twelve 
month period) would easily cover normal requirement 
for the 3,200,000 radios that are estimated to be on 
farms. It is not known whether or not the present 
rate of production will be permitted to be continued 
indefinitely. Comparative figures indicate that in 1941 
the production allowed an annual use of 1.4 batteries 
per radio per year. The current rate if continued. 
would permit 1.62 batteries per radio. The goal of the 
supply program is not only to meet normal require- 
ments but to satisfy an abnormal anticipated need for 
2.0 batteries per radio per year. 


Hire Loyal Aliens. Urging full use of all loyal alien 
workers, the War, Navy and Justice Departments and 
the Maritime Commission have jointly announced a 
shortening and simplification of that procedure whereby 
holders of government airplane and classified contracts 
may obtain permission for hiring aliens within two 
weeks or less. Written consent of the head of the 
government department concerned is still required 
The announcement emphasizes that government con- 
tractors may employ aliens as freely as citizens on all 
other types of work and that, in fact, contractors are 
forbidden by Executive Order 8802 from discriminating 
in hiring because of a worker’s race or national origin. 
Either the employer or the alien may ask for recon- 
sideration if consent is denied and in case of final de- 
nial, the alien should be directed to the U 
ment Service for referral to other work. 


. S. Employ- 


Dry Cell Order Amended. More flexible control 
over production of dry cell batteries and portable elec- 
tric lights operated by such power sources is allied with 
WPB General Limitation Order L-71 as_ recently 
amended to eliminate base period quotas to place pro- 
duction on a scheduled basis. Thus, manufacturers of 
dry cell batteries, flashlights, lanterns and other port- 
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able electric lights operated by one or more batteries 
are now required to submit proposed production sched- 
ules for the ensuing calendar year at three month inter- 
vals and authorizations by WPB for each quarter will 
be based upon these proposals. Each schedule, ap- 
proved as submitted or revised by WPB will fit in with 
the over-all production program to meet military and 
essential civilian requirements. Although no changes 
in volume of production will be effected under the new 
method several improvements are anticipated. Restric- 
tions on the use of certain materials are continued with 
one slight change. As before, in the use of copper and 
copper base alloy, brass may be used for plating electric 
contacts; bare copper wire of the minimum size re- 
quired may be used as an electrical conductor in dry 
cell batteries; and copper wire coated with lead-tin 
alloy may be used in the same way as bare copper wire 
but copper or copper base alloys may be used for mul- 
tiple dry cell batteries if the use of any less scarce ma- 
terial is impracticable providing such use is in accord- 
ance with Conservation Order M-9-c. Otherwise the 
principal effect is to relieve L-71 of a function that is 
within the scope of M-9-c. 


Armored Cable Defined. Clarifying the definition of 
armored cable, as covered in Limitation Order L-165. 
W PB has indicated it to mean a fabricated assembly of 
electric conductors with a flexible metallic exterior cov- 
ering, which covering is formed of a metal strip helically 
wound with interlocking edges. Armored cable shall 
include, but is not limited to, armored ground wire, or 
armored electrical conductors irrespective of whether 
the conductors of such armored cable are bare, insulated, 
lead covered, cloth covered, varnish-cambric covered or 
paper covered. 


Controlling Absenteeism. Experiences of manage- 
ment in dealing with absenteeism in some 200 outstand- 
ing war plants have been summarized in a recent bulle- 
tin available through the Division of Labor Standards. 
United States Department of Labor, Washington, D. C. 
Designated as Special Bulletin No. 12. Dramatized 
methods of bringing the problem to the attention of 
workers as well as independent programs and policies 
to surmount it are reviewed and analyzed. WPB has 
also issued a recent bulletin on this subject on “\Ways 
of Dealing With Absenteeism” as analyzed by its labor- 
management plant committees. 


Radio Training. That more than 80,000 men and 
women have been trained for radio work in Engineer- 
ing, Science and Management War Training courses 
since October 1940 has recently been announced by the 
War Manpower Commission. About 18,000 of these 
individuals have been enrolled in electronics courses. 
The training is free and offered through more than 220 
colleges and universities of more than 1000 communities. 
The most popular courses are fundamentals of radio, 
radio and pre-radar and ultra-high frequency. 


Carbon Brush Simplification. A formal program of 
simplification of carbon brushes used in electric gen- 
erators and motors has been outlined by the Carbon 
Brush Industry Advisory Committee in conference with 
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officials of WPB and other Government agencies in 
\Vashington. Members of the committee report that 
the increase in aircraft production and the additional 
demands for replacement material are reflected in the 
production schedules of carbon brush manufacturers 
which call for approximately 82,000,000 brushes during 
the third quarter of 1943. The General Industrial 
Equipment Division and the Conservation Division of 
\PB in cooperation with the National Bureau of 
Standards have designated Dr. E. W. Ely of the Bureau 
to work out the details of the program as quickly as 
possible. 


Lamps now AA-4,. Amending Order No. L-28 to 
maintain control over distribution of incandescent, flu- 
orescent and glow discharge lamps and to assure equit- 
able distribution of electric light bulbs for home use 
\WPB provides that only ratings of AA-4 or higher can 
be applied. Previously, A.A-3 ratings were acceptable. 
Electrical Metallic Tubing Industry Advisory 
Committee. Supervised by Government presiding of- 
ficer W. J. Flynn of WPB, the following members now 
constitute the industry advisory committee for electrical 
metallic tubing: I. A. Bennett, National Electric Prod- 
ucts Corp.; George Holly, Youngstown Sheet & Tube 
Co.; Jack McAulliffe, Triangle Conduit & Cable Co.. 
Inc.; H. R. Coward, Steel & Tubes Division, Republic 
Steel Corp.; and R. H. Hula, Clayton Mark & Co. 


Labor-Management Production Committees. An- 
nouncing the results of the first vear’s operation of the 
labor-management production committees sponsored by 
the War Production Board, Chairman Donald M. Nel- 
son cites principal activities and major accomplishments. 
Activities consist of operating suggestion systems, in- 
formational and morale-building programs, conserva- 
tion of materials, safety programs, transportation of 
workers, absenteeism campaigns and general considera- 
tion of production problems. Major accomplishments 
are reviewed upon the basis of reports from 800 out of 
2,000 committees now being canvassed and represent- 
ing 2,000,000 workers or approximately 48 per cent of 
all those employed in plants where labor-management 
production committees have been set up. 


High Frequency Cable. Tightened specifications by 
the Armed Services for the high frequency cable used 
in military radio have reduced substantially the propor- 
tion rejected because of failure to meet tests of the 
services. At a recent meeting of the Flexible High 
Frequency Cable Manufacturers Industry Advisory 
Committee with the Radio and Radar Division of WPB 
it was reported that to meet stiffer tests of performance 
under high temperatures, the manufacturers used 
harder materials. Designs and manufacturing tech- 
niques were revised. Also, the new performance 
specifications are giving the makers greater leeway in 
designing their product and choosing materials. 


Smaller Manufacturers in the War. Report upon 


the release of a representative sample survey of the 
nation’s small manufacturing concerns by the Office of 


\Var Information indicates that 58 per cent of such or- 
ganizations are engaged directly or indirectly in war 
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production and that of the remaining 42 per cent about 
one quarter have been unable to get war production 
contracts and a further balance have not tried to get 
war contracts because their products were not required 
for war and because they had enough civilian business 
or for other reasons. Small manufacturers were very 
definitely the subject of this survey as employers of no 
more than 125 wage earners; actually, less than 5 per 
cent of the firms studied employed more than 8&0 
workers. 


New OPA Directory. To help individuals contacting 
the Office of Price Administration in as effective a way 
as possible a new directory of commodities and services 
has recently been published by OPA and is available 
at Superintendent of Documents, Washington, D. C. 
Price regulations applicable to each commodity and 
class of services and the OPA unit which handles it by 
alphabetical listing of commodities, enables the visitor 
to OPA to easily find the individual he is seeking and 
telephone extension number. 
of 5,000 items. Items affected by rationing orders are 
annotated. This current issue is the first of such di- 
rectories to be made public and it will be revised and 
re-issued periodically hereafter according to plan. 


The list covers a total 


As to New and Replacement Parts. When manu- 
facturers buy Class A product parts such as springs, 
screw machine parts and stampings for incorporation 
in their products and also resell some of them as repair 
parts they may, under certain circumstances, make al- 
lotments to their suppliers for both under the new WPB 
ruling. Thus, Interpretation No. 7 of CMP Regula- 
tion No. 1 holds that if it is impracticable for the manu- 
facturer of the part to segregate those sold for resale 
as repair parts from those sold for use as production 
material the supplier should obtain an allotment from 
his customer covering his requirements for the manu- 
facture of both. 
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** Don’t expect ... ‘dream models’... ”’ 


R. C. COSGROVE, Vice 
President and General Man- 
ager, Crosley Corp. (address- 
ing the Cincinnati Advertis- 
ing Club, — 

“Eventually, we will be 
having domestic peace-time 
appliances such as had not 
even been thought of before 
the war, but don’t expect 
manufacturers to be turning 
out ‘dream models’ of the 
ultra-modern products you 
may have seen pictured—as 
soon as the war is over. Some 
people feel that we may be 
making some certain products 
within a year from now. The 





government has under con- 
sideration making available 
some materials for develop- 
ment purposes on peace-time 
household appliances next 
Fall. Just after the war ends 
there will be a huge pent-up 
demand for goods and there 
will be war savings with which 
to buy them. After that, sales 
will not come so easily and 
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they will require a lot of hard 
digging. If the intensity of 
the war lessens gradually we 
should be able to go back to 
civilian production by easy 
stages. Then we should go 
into rapidly accentuated 
yearly changes and improve 
ments in products—but, don’ 
expect too great changes too 
soon after the war has ended.” 
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Thermal Overload Protection 
For AC. Induction Motors 













































HEN a motor is subjected to an overcurrent definite and prescribed manner, so the next logical ques- 
condition within stalled motor limits, its only tion to ask is: What external conditions will cause these 
reaction to that current, other than attempt- overloads to occur? The greater portion of these con- 

ing to produce a rotating torque, is the heat it generates ditions will fall in one of the following : 

in the windings. When a motor is overloaded, most of 1. Continuous overload (150 per cent) caused by 
the heat generated by the overload is therefore con- excessive load or by a low line voltage condition. 
fined to the copper in the windings. On moderate 2. Equivalent of one caused by a duty cycle where 
overloads, the heat 1s conducted to the iron through rms. current exceeds the motor rating or by a too 


, : ; : ; : 7 Pics it “Sharing 1 — 
the insulation, resulting in a gradual rise in copper, in frequent start-stop duty cycle. 


w 


sulation, and iron. For higher overloads the copper Stalled TORE due to excessive load, causing the 
heats too rapidly to permit the heat to be conducted ee oe fail to start—a_condition which gives 
to the iron and so the maximum permissible tempera- approximately 600 per cent rated current for an 
ture is reached in a relatively short time. The heating AVETARS “ac. TOTO. 
iown in Fig. 1. 


> 


characteristic of a typical motor i 4+. Stalled rotor due to single phasing of the power 
wt < z < : ‘ ct ‘ ; ‘ ‘ ' Z . . . . ere . : Q ” ee , 
It should be kept in mind that Fig. 1 is an average upply, 2 ee tes gives er A ih cent 
. . . . t the 9 phase stalled current or about er cent 
heating curve and as such is subject to considerable ee r : 
Bi 1: Be ae ia a of rated full load current of an average ac. motor. 
variations, depending on the design of a particular line - 


ryt 


of motors. For ideal results, relay design should pro- I-xcessively high ambient phe ernie aa 

ard general-purpose motors are designed to oper- 
ate in a maximum occasional ambient temperature 
of 40 deg. C, and if fully loaded in a higher am- 
bient the motor will overheat. 


vide a series of relays having at least three elements, 
or a combination of elements and heaters or coils, to 


The immediate result of an excessive overloaded con- 
dition, such as a stalled rotor is, of course, a burned 
out motor. The immediate result of a moderate over- 
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Fig. 1. Time-current characteristic of an average ac. induction 
motor starting cold in a 40 deg. C ambient. 





give a characteristic to protect a motor having a heat- 
ing characteristic somewhat similar to that as shown by 
curves A, B, or C in Fig. 2. 

An inspection of these curves clearly indicates that 
any of these motors will carry the same 100 per cent 
load with equal heating but that there is a great vari- 
ance in the load-acceleratting or duty-cycle ability. 
They also indicate that there is a wide spread in the 
allowable stalled time, a spread that cannot be ade- 
quately covered by a single relay. It is sometimes 
necessary, therefore, to provide relays with much faster 
tripping characteristics to supplement the usual types. 

From the above it is seen that a motor when sub- 
jected to an overloaded condition will overheat in a 
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load is not self-evident, as an immediate failure will 
not occur. Such a condition does, however, shorten 
the life of the insulation and in due course of time, a 
failure will occur. Experience has shown that within 
working limits approximately every 8 to 11 deg. C in- 
crease in temperature halves the life of the insulation 
for the length of time that it remains at that tempera- 
ture, and, conversely, every 8 to 11 deg. C decrease ap- 
proximately doubles insulation life for the length of 
time it remains at that temperature. The effect of 
over-heating on the life of the insulation can best be 
illustrated by Fig. 3. 

\Vith the above as a background, how should we 
proceed to protect a motor against these conditions : 
We have our choice of a magnetic instantaneous, a 
magnetic inverse time, or a thermal overload relay. 
Obviously, a magnetic instantarreous relay is not suit- 
able for overload protection as it has to be set at a 
point above stalled-rotor current to allow the motor 
to start, and as such would not provide any overload 
protection to the motor. 

lor the next choice, let us consider the magnetic in- 
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Fig. 2. Possible time-current characteristics of future ac. induc- 
tion motors starting cold in 40 deg. C ambient 


verse time relay, which is essentially a duplicate of the 
instantaneous relay except that the movement of the 
plunger is restrained by a dash-pot or some other sim- 
ilar means. With the addition of the dash-pot, the 
relay can be set at a current value under locked rotor, 
which will permit starting. Let us assume that such 
a relay is set for approximately 120 per cent current 
and that the motor is operating under a steady state 
condition at this value. With such a condition, and 
only such a condition, will protection be provided by 
this relay. 

Let us consider another application with the same 
relay setting but with a duty cycle load in which the 
motor would be operating under a condition that would 
nominally draw 100 per cent current but would be sub- 
jected to high peak loads, of, say, 200 per cent for time 
intervals of shorter duration than the time setting of 
the inverse time relay. Under such conditions, it is 
readily seen that the rms. current would be in excess 
of the 120 per cent relay setting, and as such would 
give a condition for which the relay would not operate, 
but one which would cause damage to the motor. It 
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Sharply differentiating between over- 
current, overtorque and overload pro- 
tection and basing his observations 
upon the use of thermal devices to in- 
sure true overload protection, Mr. 
Moffett here reviews the trend in heat- 
ing characteristics of ac. induction mo- 
tors and the relationship of thermal 
relays to them. Thus, methods of re- 
lay calibration are considered along 
with the fundamentals of coil and 
heater ratings. 





is further seen that such a relay does not provide a his- 
tory of previous conditions and that if we are to ap- 
proach the characteristics shown in Fig. 1 and 2, the 
relay must simulate these conditions. 

The next choice of overload relay would be of the 
thermal type. As the name implies such a relay reacts 
to heat in a manner similar to that of the motor, and if 
properly designed and correctly applied it will provide 
adequate protection against all of the abnormal condi- 
tions previously tabulated. All thermal relays include 
one or more heat-producing elements which can be 
grouped in two general classifications: (1) resistance 
type and (2) induction type, which operate a tempera- 
cure responsive element of (1) low-temperature solder, 
(2) bimetal, and (3) expansion metal. The time-cur- 
rent tripping characteristic of any of these relays is 
determined largely by the thermal capacity of the heat 
producing and temperature responsive element and the 
manner .in which the heat is conducted, convected, or 
radiated to the temperature responsive element. 

We can and must differentiate between overcurrent, 
overtorque, and overload protection and as such must 
accept the fact that at the present time the only relays 
providing true overload protection are those of the 
thermal type. It is, therefore, of interest to review 
briefly some of the more common types available, all of 
which may be placed in one of the above classifications. 

1. Low-temperature solder type, commonly known 
as “‘solder-pot” or solder film. The so-called solder- 
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Fig. 3, "TOTAL temperature breakdown. Ambient 40 deg. C; 
rise, 40 deg. C; overload 10 deg. C; hot-spot allow- 
ance, 15 deg. C. Total temperature at winding, 105 deg 

C for 100 per cent or normal expected life. 


pot relay usually consists of a container filled with a 
specific amount of low-temperature solder, forming a 
stationary member, and in addition a movable member 
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consisting of a ratchet or gear having an irregularly 
shaped stem that is inserted in the pot or pool of solder. 
The gear is used for applying a force necessary to ro- 
tate or move this member, thereby actuating a set of 
contacts, when the temperature of the solder has been 
raised to its flow point. For proper and consistent 
operation of this type of relay, it is necessary to main- 
tain accurately the melting point and amount of solder 
used. It is also necessary to keep the exposed suriaces 


Fig. 4. 


GINGLE pole, ther- 
mal overload re- 
lay of solder film type 





to a minimum and to keep the parts absolutely clean 
during assembly. Otherwise oxidation of the solder 
or the parts will seriously affect the operation and char- 
acteristic of the relay. 

The solder film, as the name implies, is essentially 
the same as the solder-pot except that it does not use 
a pool of solder but a very thin film of solder between 
the stationary and movable parts. In this design, a 
very small amount of solder is used and as such reduces 
possible difficulties, such as slagging and loss of solder 
from irregular mounting. The solder-pot and the 
solder film types are of the same general appearance. 
Fig. 4 shows a solder film type. 

An inspection of these relays, or of Fig. 4, will 
readily indicate that they consist of a very few simple 
parts and as such are small and inexpensive. It will 
also be noted that the portion of the mechanism con- 
taining the solder is extremely small and of a shape 
that can be completely surrounded by a heater of very 
efficient heat-transfer ability. It should be noted, how- 
ever, that the method of mounting is restricted and 
that actual tests made over a long period of time indi- 
cate that during manufacture extreme care must be 
taken with the parts and the solder if reliable opera- 
tion is to be expected in the field. 

Bimetal types are the most common type used today 
and have been manufactured for a great number of 
years with good success. There is available to the 
relay designer a large variety of bimetals,* both with 
respect to thermal characteristics and physical shapes, 
which give a wide latitude in choice of metals to meet 
the particular requirement for a specific form of relay. 
In all cases the bimetal element operates some form of 
contact mechanism which is subfect to friction varia- 


* See “How Laminated Metals Serve for Controls and Con- 
tacts,” June 1943. 
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tion, and as such the bimetal element must have an 
ample power margin; otherwise, erratic operation may 
result from variation in the mechanism proper. It is 
also essential that the bimetal be normalized by heat 
treatment after forming operations to eliminate the 
possibility of permanent change with aging in relay 
calibration. Provisions for overtravel in this type of 
thermal element must be provided for; otherwise a 
permanent set may occur at the elevated temperatures 
which will be reached from operation under stalled 
rotor conditions. 

A large variety of bimetal relays are available; the 
most common type use the bimetal as a cantilever, disk, 
and helix. Both the cantilever and the disk give a 
straight-line motion to the association mechanism, while 
the helix operates by rotary motion. In all cases, the 
characteristics are such that provisions for either hand 


or automatic reset can be provided for. All types are 
equally suitable for operation by either resistance or 
induction heating. The greater majority, however, 


employ resistance heating since this method is fully 
adequate and is less expensive than the induction 
method. In general, and especially so in the can- 
tilever and disk type of bimetals and where resistance 
type of heating is employed, heat is radiated to one 
side only and as such results in a less efficient heater 
than is obtainable in the solder type or in any type 
using the induction principle of heating. This de- 
ficiency is, of course, compensated for by the use of a 
sufficient amount of metal, both in the temperature- 
responsive and heat-producing elements, which fact, 
together with the type of mechanism used, results in 
a relay of a larger physical size than that obtained 
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Fig. 5. Temperature overload relay with side cover re- 
moved to show mechanism and heater. 


through the use of the low-temperature solder type. 
Fig. 5 illustrates a cantilever-type bimetal mechanism 
employing a resistance-type heat-producing element. 
The type of relay illustrated in Fig. 5 makes ample 
provision for lever ratio between bimetal and mech- 
anism and shows the relationship between the heat- 
producing and temperature-responsive elements. In 
this type of relay, the heater is readily interchange- 
able from the front, and with a variation in the heater 
alone, a large range in current rating is available. 
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Fig. 6. 


Induction temper- 
ature overload 
relays, with and 
without coil. 


lig. 6 illustrates a cantilever type of temperature 
responsive bimetal, the heating of which is by the 
induction principle. This type of relay consists essen- 
tially of a contact mechanism, a heat responsive ele- 
ment consisting of a copper tube to the inside of which 
is firmly fixed a bimetal cantilever, and a coil which 
completely surrounds the temperature responsive ele- 
ment. The coil acts as a primary and the copper tube 
as a single turn secondary of a transformer. Current 
passing through the coil induces heat in the copper tube 
which in turn heats the bimetal causing it to deflect 
and operate the contact mechanism. This type of 
relay is suitable for operation in either air or oil but 
has been designed primarily for operation under oil. 
Coils are readily interchangeable and by a change of 
coil alone a large spread in current rating of the relay 
is available. 

The helix type of bimetal is used in some of the 
more expensive bimetal relays and is well adapted to 
those relays using the induction principle of heating. 
Figs. 7A and 7B illustrate such a relay, the operation 
of which is similar to that shown in Fig. 6 except that 
the bimetal element acts as the single secondary turn 
of the transformer; that is, current is induced directly 
in the bimetal itself. \Vhen current flows through the 
coil, a secondary current is induced in the helix, which 
causes it to rotate and actuate its contact mechanism. 
This particular relay provides additional features of 
customers’ adjustment and ambient compensation of 
approximately 3 per cent for every 10 deg. change in 
ambient within the limits of 20 to 70 deg. C. The coils. 
like those of Fig. 6, are readily interchangeable and 
provide a wide spread in current rating. Modified 
forms of this tvpe of relay are available in which the 
motor current is carried directly through the bimetal 
itself, which, of course, eliminates the use of the coil. 
Various ratings are obtained by the tvpe and physical 
cross-sectional area of the helix itself. With such a 
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construction a very fast relay is obtained to adequately 
protect a special line of motors having exceptionally 
short allowable stalled rotor time. 

Expansion metal relays are relatively rare. These 
consist of essentially two types, the so-called hot-wire 
and expansion-tube relays. So far, the hot-wire type 
of relay has not proven too successful due primarily 
to the physical size required to accommodate the length 
of wire necessary to make such a relay operative. 





Fig. 7. 


NDUCTION type 
A) compensated 
for variations in am- 
bient temperature. B 
With cover, coil 
and coil retaining 
plate removed. 





There has, however, recently appeared on the market 
an expansion tube type of relay, the temperature re- 
sponsive element of which is illustrated in Fig. 8. 

The temperature responsive element of this relay 
consists essentially of a supporting frame, a manganese 
alloy tube, and a lever mechanism to actuate the relay 
contacts. From an inspection of Fig. 8 it is seen that 
a contact operating latch mechanism is restrained by 
the manganese tube. A heater is inserted in the tube 
which on the application of heat causes the tube to 
elongate and in so doing releases the latch mechanism, 
which in turn operates the relay contacts. As the 
elongation of the alloy tube is very small, a large multi- 
plication of lever ratios in the latch mechanism must 
be used, and as such it is very essential that the parts 
be held to very close tolerances. As the heater 1s com- 
pletely surrounded by the alloy tube, the heat transfer 
from the heater to the tube is very efficient. 

\ll thermal relays are designed with the temperature 


Continued on p. 174 
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Clean Air And Oil 
Protect The Product 


NE OF THE primary reasons why dust elimi- 

nation, in the engineering designs of electrically 

energized products, should be considered has to 
do with the amount of lost heat radiation caused by a 
deposit of dirt. In nearly all electrical machinery, air 
is depended on to remove and dissipate heat from elec- 
trical and mechanical losses in equipment, such as mo- 
tors, having forced draft cooling. Air which cools the 
motor is also a carrier of dust, lint, ete—for it must 
be remembered that the cleanest air—found in the 
average office building—will carry from one-half mil- 
lion to three million particles of dust per cubic foot. 
In some industrial plants it will run up to fifty or more 
million. This dust will tend to deposit and build up 
on all surfaces and as a consequence will decrease the 
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shows that par- 
ticle in air stream can- 
not get through com- 
plete layer of this 
baffle-type purifier 
without impingingon 
structure. Viscous ma- 
terial holds it where 
it strikes until it is 
washed off with hot 
water or steam. Unit 
is then re-treated with 
adhesive. All of 
bronze,this panel type 
unit (B) uses similar 
baffle construction. 
Many sizes are sup- 

plied. 
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heat radiating and conducting properties of the surface 
and in turn cause the machine to run hotter, resulting 
in decreased life of the insulation. Therefore, the con- 
sideration of dust is intimately tied up with cooling 
and ventilating design. 

Another valid reason for considering dust removal 
is the detrimental effect dirt has on the lubrication 
a machine, quickly contaminating it and causing ex- 
cessive wear on the bearings. Through years of ex- 
perience, the automobile manufacturers came to realize 
this and most cars are provided with oil filters which 
trap particles of metal from the engine, dust brought 
in by the combustion air, and carbon. 





Appearance and cleanliness are generally considered 
essential for profitable selling of any machine and it i 
highly desirable that the unit remain clean and neat 
even after prolonged use. 


~ 


Thought and care on this 
point during the design stage may not only result in a 
far neater appearing product but should prove profit- 
able, as a smart looking streamlined housing may eas- 
ily provide air cooling passageways and dust protect- 
ing enclosures. 

What can be done about dust? There are three gen- 
eral classifications of the problem: the first is to keep 
the air-borne particles moving through the machine 
so designing the air passages that as little as possible 
of the dust will settle out; second is to enclose the ma- 
chine so as to prevent dust from entering and to pri 
vide cooling air on the outside of the dust shield when 
necessary; and the third method consists in removing 
dust and foreign matter from the cooling air. 


KEEP AIR VELOCITY UP 


NDER the method of passing air-borne dust 

through the machine, let us examine the effect 
of dust on design of the air cooling system for a small, 
fan-cooled electric motor. 

Having first estimated the amount of heat to be dis- 
sipated and the temperature rise of the cooling air, the 
engineer-designer will know the quantity of air neces- 
sary to cool his machine. At this point the dust engi- 
neer comes forward with the conception that, based on 
carrying velocity of dust in air streams, it would be 
desirable to have a velocity of 2,000 to 3,000 fpm. in 
the cooling air passageways so as to carry the entrained 


dust through the machine. Though seldom attained, 


this high velocity also means more efficient heat re- 

moval. Now, dividing the calculated quantity by this . 

design velocity, an area for the cooling passages is de- P 

: jo : aah 

termined. The next step is to locate the air intake. \ ’ 
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MPINGEMENT 

filter in this il- 
lustration (A 
looks after itself. 
As section (B 
shows, four stages 
of filtration are ob- 
tained from cur- 
tains which are 
automatically 
moved at intervals 
by drive motor. 
Second belt, which 
misses liquid, acts 
as final trap for 
dust and tramp 
adhesive liquid 
Compressed air 
jets also help to 
remove excess oil. 





Staynew Filter 


REMOVABLE TOP COVER 


REMOVABLE AIR 
SEALS “—— 


DIRECTION OF CURTAIN 
ROTATION <_ 


HOLES FOR DUCT 
CONNECTIONS Tf 


HINGED COVER 





For obvious reasons this should be from below, the 
consideration being to obtain the cleanest, coolest air 
possible without admitting drip and splash. The air 
intake and passageway to the fan inlet should be ap- 
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proximately 1/2 times the area of the fan inlet and it 
is desirable that it surround the bearing so as to cool it. 

From cooling, efficiency, and dust standpoints the 
fan is a highly important consideration. From the dust 
engineer's point of view the straight, radial-blade fan 
is to be preferred, as experience has shown that this 
form keeps itself clean and therefore remains in bal- 
ance. From the fan the air should flow through or 
around the stator in passageways of as uniform cross 
section as possible. Sudden enlargements must be 
avoided, as they will reduce air velocity and allow 
some of the dust to settle out. 

Besides air-borne dust from outside, there are two 
sources of contamination within the machine that must 
be considered. First, carbon particles thrown from 
the brushes must be prevented from entering the bear- 
ings or accumulating in the motor. This is best ac- 
complished by holding a fairly high air velocity past 
the brushes and discharging outside as quickly as pos- 
sible. The second and far more important foreign 


IR, following 

these arrows, 
continues to carry 
dust diffused in it 
as long as velocity 
is maintained. If 
passageway bulges 
anywhere, air 
speed drops and so 
does suspended 

material. 





Fairbanks, Morse 


matter is oil being thrown through the motor from 
excessive lubrication. This causes a viscous film on 
which dust rapidly accumulates to form an effective 
heat insulating barrier. Also, the lubricant may react 
chemically with the insulation to cause its gradual de- 
terioration. Most manufacturers are aware that more 
of their small motors suffer from infrequent but over- 
zealous lubrication than from any other cause. 

Where lubricated bearings are provided it is strongly 
recommended that the designer provide protection from 
excess lubrication by providing oil slinger rings and 
grooves, felt wipers, or other effective devices. He 
must also give consideration to protecting the bear- 
ings from foreign matter by proper housing design. 





Dirt, grit and dust all do their bit to 
depreciate the performance or shorten 
the life of virtually every product. 
Wherever that deterioration is sufh- 
cient to warrant, improved designs or 
protective filters and cleaners may be 
specified. Here is a guide to those 
parts available for minimizing air and 
oil contamination as well as indica- 
tions of the principles upon which in- 
dividual types of units are based. 
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The modern trend, especially in household appliances, 
is to use self-lubricating bearings of one of many types. 
Almost all these attentionless bearings have a seal that 
keeps the lubricant in the bearing and also acts as a 
most effective shield in keeping foreign matter out.* 
Although the original cost may be slightly higher, 
every designer should carefully weigh the economic 





BREATHER 


MALL units serve pur- 

poses of portable, en- 
gine-driven power plant 
A) and automotive type 
generator (B). Manufac- 
turer recommends that 
servicing consist of re- 
moving the entire unit 
and swishing it in crank- 

case drainage. 


B 





advantage of specifying long-life, self-lubricating bear- 
ings for his product. This is especially true in most 
household appliances, motors located in inaccessible 
places, and intermittently operating machinery. 


ENCLOSURES POSE HEAT PROBLEMS 

Ro convenience we may consider dust-stopping 

enclosures in two groups—first, for the machine 
that requires ventilating and cooling and second, for 
the completely enclosed, non-ventilated type. A good 
example of the first is the totally enclosed, fan cooled 
motor. Enclosing the motor is an excellent means of 
keeping dust and dirt out of the vital parts of the ma- 
chine, but from the economic standpoint it is very costly. 
There are actually required two housings, first the 
complete enclosure of_the machine and outside that the 
light, ventilating shell. 

In practice the dust-tight or inner enclosure serves 
as a heat exchanger and because of its relatively poor 
efficiency, the machine has to be derated, resulting in 
much larger and heavier construction for the same 
power rating. 

Fan and air passageways used between the dust en- 


* See “Which Bearings for What Service,’ November 1942, 
and “Sealing Components for Shafts and Bearings,” March 
1943. 
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closure and the ventilating housing should be designed 
along the same lines as those for open type cooling. In 
addition, it is desirable to design the outer housing to 
be readily removable or otherwise susceptible to thor- 
ough periodic cleaning of the air passages. This is es- 
pecially true where the motor is used around dust that 
is hygroscopic or viscous, for these will most certainly 
build up in time on the sides of the air passages. 

Most totally enclosed fan cooled equipment is made 
for hazardous locations, as defined in Article 500 of the 
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impingement filter due to accumulation of material. 
Indicated—frequent cleaning 


National Electrical Code. The enclosure must be made 
sufficiently strong to withstand an internal explosion, 
as it is admittedly impossible to make the enclosure 
absolutely dust or gas tight. For hazardous locations 
the additional cost of this equipment is probably justi- 
fied, but for extremely dusty locations of a non-ex- 
plosive nature more economical means can be found in 
the form of dust removal equipment. 

For small mechanisms in which little or no heat is 
developed such as switches, electronic controls, etc., a 
case is essential, as it is generally required for mechan- 
ical and electrical protection as well as dust and ap- 
pearance standpoints. This enclosure, either metal, 
plastic, or other material, should, where possible, be 
the outside case and base for the entire assembly. Nat- 
urally it should be as tight and snug a fit as possible 
with fairly long overlapping joints so as to keep the dirt 
out. Wide machined faces, washers—particularly of 
felt—and corrugated overlapping joints are all effective 
in preventing dust seepage. \Vhere some breathing is 
necessary the use of filters is strongly recommended. 





CLEAN THE AIR FIRST 


EMOVAL of dust and foreign matter from the 
R cooling air of small machines, while not widely 
practiced, has received tremendous impetus during the 
past two years due to the use of many war products 
under adverse conditions. One of the filter manufac- 
turers is reported to have, two years ago, called on air- 
craft companies in an attempt to interest them in clean- 
ing all the combustion air going to the engines of their 
planes. He was sent away with statements to the ef- 
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fect that the filter was too heavy, that there was no 
room on the plane, that it introduced too much air 
drag, and besides the air was clean up in the sky any- 
way. Today, more than half that company’s pro- 
duetion is on filters for aircraft engines and it is 
established, especially when operating on hastily con- 
structed, advance fields, that the period between engine 
overhauls has been lengthened by several hundred per- 
cent. Air filters are specified on nearly all aircraft 
engines and lately have been installed on vacuum in- 
struments, gages, and cabin ventilation. 

Automotive and Diesel engineers have long realized 
the benefits of dust removal and it is a rare motor car 
that is not equipped with a filter for the combustion 
air supply. It appears likely that in the near future all 
the air to the engine will be filtered. It will keep the 
radiator clean and working at high efficiency and will 
allow light, open housings on generators, starters and 
similar components. 


JUST LIKE FLYPAPER 


ILTERS depending on the baffle impingement 

principle are the most common. Essentially, they 
provide innumerable small, tortuous pathways for the 
air and depend on momentum of the dust particle car- 
ried in the air stream to cause it to bump against the 
walls of the passageways where it is held by an adh 
sive with which the filter is treated. 

Commercially these filters are made of many mate- 
rials, the principal ones being graded wire mesh; steel 
and glass wool; and wood, cotton, and various other 
vegetable fibers. All these are treated with some form 
of adhesive, generally a water soluble oil. For air con- 
ditioning work they are made in a number of standard 
sizes (20 x 20 in. being most common) and in three 
standard thickness, 1, 2, and 4+ in. For use on auto- 
motive and aircraft engines there are well established 
designs but for other uses they are made up in many 
special sizes, shapes, and capacities. 

Standard rating on this type filter is 2 cfm. per sq. 
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AVERAGE NUMBER DUST FART/CLE S 
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MULIONS PER 
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Fig. s ep on the assumptions that a baffle filter will re- 
tain 1% lb. of dust per sq. ft.; that 35 million dust 

particles weigh 1 milligram; and that the filter is operat- 

ing at 2 cfm. of air per sq. in. a curve like this indicates 

filter life. Average city air falls between ! and 3 million 


particles per cu. ft. 
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in. of surface, but recent developments in aircraft type 
filters have made units available with ratings as high 
as 8 cim. The pressure drop in a clean 2-in. filter 
normally ranges from 0.10 to 0.15 in. of water and will 
rise as shown in Fig. 1 as the dust accumulates to about 
0.40 in. of water when it is necessary to clean the filter. 
On the best grade air filters in the standard two in. 
thickness this means approximately 14 lb. of duct col- 
lected per sq. ft. of filter surface. 

This leads to the difficult question of filter efficiency 
and one of the characteristics 


i the viscous impinge- 





Owens-Corning Fiberglas 


GTANDARD dry filter pad of fibrous glass has advan- 
tage of non-combustibilitvy. It can be cleaned by 
vacuum or by rapping. Grille is cardboard for duration. 
Renewable type filters are also sometimes rejuvenated by 
removal of two layers of media. This can be done five 
times before new pad must be placed in frame. 


ment type filter is that the efficiency falls off rapidly as 
the size of the dust particle decreases. However, it has 
good efficiency on large size particles and will perform 
creditably down to about 5 microns (app. 0.0002 in. ). 
Of course, it catches some smaller particles but effi- 
ciency is very low indeed. 

These filters are cross-classified as “throwaway,” 
“renewable,” and “cleanable.” Here is an important 
factor in the selection of the material, style, and make 
of filter to use—cost and convenience of cleaning or 
replacing. 

Life of these filters between cleanings is a highly 
variable factor depending on their design and _ rating 
and on the size, amount, and kind of dust handled. As 
a very rough guide, Fig. 2 shows the life of a typical 
filter in days-operated-continuously at a certain aver- 
age dust concentration. On normal air conditioning 
installations in buildings this type filter has to be 
cleaned or replaced from twice to 20 times a year. 


DRY FILTERS COMB THE AIR 


KCOND largest group commercially available is 
S that which falls in the broad classification of dry 
filters. These are generally made of cloth, felt, or 
various special papers and depend largely on the strain- 
ing or filtration of air for the removal of dust. 

Cloth was one of the first materials to be employed 
as a filter and is still widely used. It has very good 
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efficiency when the proper material is selected 
generally a fine cotton sheeting, felt, or similar hairy 
surface. Efficiency of the dry type filter increases 
with the loading, in contrast to the baffle impingement 
type. In cases where it is essential that no large ma- 
terial pass the filter this is a real advantage. How- 
ever, it is accompanied by a disadvantage in that re- 
sistance to flow builds up rapidly. For example, when 
filters of this type are used on engines, and cleaning 1s 
neglected, the engines will be starved for air. 

Capacity of dry type filters is rather low, being of 
the order of from 2 to 40 cfm. per sq. ft. depending 
on material, resistance, and efficiency desired. This 
results in a larger, more bulky filter as many square 





ee of pieces 

‘A) makes dry-type 
filter to treat air for flight 
instrumentsin plane. Sec- 
tion (B), shows disks be- 
tween which filtering is 
done. Air enters side, 

exits top 
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Skinner Purifiers 


feet of area have to be presented to the flow. Ac- 
tually this is not as bad as it sounds at first for there 
are available on the market a number of ingeniously 
folded filters that present a large surface in a rela- 
tively small volume. 

Cloth, paper, and felt filters are considerably more 
efficient than the baffle impingement type and hold that 
efficiency to much smaller particle sizes. Dust hold- 
ing capacity of the dry type is much less than that of 
the baffle impingement type, which means it is neces- 
sary to clean the filter much more often. On large 
installations, such as bag houses, an automatic device 
is installed to shake or blow back the bag when the 
pressure rises to a certain point; however on smaller 
devices where the cost of the filter is low the operator 
is depended on to replace or clean the filter at regular 
intervals. 

Application of the dry type filter to small electro- 
mechanical equipment is very simple. The main prob- 
lem that confronts the engineer-designer is to obtain 
sufficient area of filtration to lengthen the periods be- 
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tween necessary cleaning or replacement to such an 
extent that the cost and convenience of maintenance 
become a minor factor. 


Although almost all the practical cleaners available 


RY-TYPE fil- 

ters, (A) for 
ventilation and 
B) for compres- 
sors, engines, and 
blowers, present a 
much larger sur- 
face due to con- 
struction. 20 by 20 
by 4 in. panel has 
26.5sq. ft. of filter- 

ing area. 
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are based on either impingement or filtration, it must 
not be assumed that these are the only useful prin- 
ciples in existence. There are many others: gravity 
settling chambers, water spray scrubbers, and cyclonic 
collectors, to mention only a few that find wide ap- 
plication. One highly efficient filter that has been used 
in industry is the electrical precipitator. Some six or 
eight years ago a small unit was put on the market with 
advantages of reasonable cost and low voltage. It has 
been used in the air conditioning industry. Although 
it has been installed on the cooling air for rolling mill 
motors, large motor generator ‘sets, and so forth it is 
not yet practical for use on small equipment as it is 
made in only a few sizes. However, since the prin- 
ciple of electrical precipitation has inherently high 
efficiency combined with exceptionally low resistance 
to air flow it is a promising development. With the 
rapid growth of the electronic industry now taking 
place, electrical filters in small sizes are likely to be- 
come practical in the near future. 

In view of wartime restrictions which have prac- 
tically withdrawn non-inflammable adhesives from the 
market, there is, currently, a certain fire hazard in 


(Continued on p. 152) 
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A. C. Devices 


Developed to eliminate the possibilities 
of injury or death by electric shock to 
the operator when doing electric weld- 
ing this protective device may be an 
auxiliary to any welding machine. 
One cable is attached to the welder by 
plugging into the proper amperage for 
the job (if welder is of plug-in type 
otherwise it is attached to welding 
cable stud if of the stepless or con- 
tinuous-control type welder. Then a 
ground lead is affixed to the ground of 
the welder. The operator prepares to 
do the welding in the regular way, the 
instant he ‘‘strikes the arc” a green 
“operations light’”’ goes off and a red 
warning light flashes on, indicating that 
electric welding potential of dangerous 
voltage, high amperage and oscillating 
frequencies are present in the cables 
and the electrode holders in the hands 
of the operator; which condition is safe 
to the operator only during the actual 
contact of the electrode, through its 
arc, to the work; short circuiting the 
welding current through the weld pool 
to ground. The device is entirely 
an automatic one. 
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Adapted to many industrial 
finishing operations, this belt- 
type abrasive finisher may be 
set horizontally or may be 
used vertically. The machine 
is equipped with ball bear- 
ings, double-sealed, lubri- 
cation at factory for life; 
exceptionally heavy main 
drive shaft carrying large 
diameter drum; large driving 
pulley to transmit power; ad- 
justable deflector on drum 
hood which catches sawdust; 
cloth-backed belt, 6 in. wide 
by 485¢ in. long; aluminum- 
oxide belts for metal finishing; 
adjustable fence for edge 
sanding and adjustable back- 
stop for flat sanding are avail- 
able for use in _ horizcntal 
position. Motors are )%4 hp. 
for light duty, 34. hp. for 
medium duty ahd 1 or 1!4 hp. 
for heavy duty. 





Delta Mfg 


Grinding of the top face—one of the hardest jobs in the manu- 
facture of carbide tools—is now made easy due to the develop- 
ment of this grinding process. The machine eliminates the 
human element in correctly manipulating a tool and applying 
correct pressure against the wheel. The grinding wheel in 
addition to rotating, also oscillates while the tool is held 
stationary at the correct angle. The oscillation is in the plane 
of the wheel and also contributes to the speed with which tools 
can be ground. Another important principle involved in this 
grinding equipment is that the tool is held against the wheel 
under a constant and controlled pressure, insuring maximum 
grinding speed consistent with quality of finish, wheel life, 
heat generated, etc. The pressure is applied through air 
pressure. The construction of the device is such as to bring 
the tool against the wheel under low pressure to remove jagged 
edges, the pressure automatically increasing to the pre-set 
amount and being held at that value until the tool is finish 
ground. The machine is provided with a simple dial control for 
setting the time cycle so that all the operator has to do is to 
insert the tool in the holder and remove it when finished. The 
machine is equipped with metal-bonded diamond-impregnated 
wheels. This principle has also been applied, in a limited way, 
to the grinding of high speed steel tools. 


Carboloy and Edison General Elec 
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This 12-spindle, vertical-type, auto- 
matic bar feed and chucking screw 
machine is hydraulically operated. 
Control is through the _ station 
illustrated to the left. Directly 
above the lower turret are the 
twelve horizontal cutting cylinders, 
with their various tools required for 
the respective operations. These 
cylinders are fastened rigidly to the 
column in a radial direction and in 
line with each spindle position. They 
have an approximate maximum 
travel of 1! in., and move outward 
toward the stock. The speed of 
travel of the cylinders is accurately 
regulated by means of metering 
valves. Operation is entirely by 
hydraulic timing, which is adjusted 
by the simple setting of split cams 
to obtain timing desired. The cam 
shaft is driven by an adjustable 
V-belt pulley. The tool feed speed 
is adjusted with an all-steel valve 
for each cylinder. The upper turret 
is also mounted on the column but is 
not fixed radially. It is supported 
on two large tapered roller bearings. 
There are twelve spindles in this 
turret, each revolving on bearings, 
and each driven separately by a 
2 hp. motor mounted on the outside 
diameter of the turret. The drive is 
by V-belts, and the motors are 
mounted on hinged brackets to pro- 
vide belt adjustments. Each motor 
is provided with a separate switch. 
The indexing unit is mounted di- 
rectly under the upper turret and 


just above the horizontal cylinders. 
The control unit includes a stair- 
way and platform for the replace- 
ment of stock in the machine 
proper, and also houses the motors, 
pumps, etc. Equipment in this unit 








includes the cutting fluid pump with C. I. Togstad 
its supply tank, the cylinder oil 

pump with supply tank, the timing 

valve unit with its motor and driv- 

ing mechanism, regulators, master 

valves, etc. 





Ohio Crankshaft 
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Combination of an automatically controlled spinner 
and induction heating, shapes large one-piece 250 lb. 
and 500 Ib. high explosive bomb casings in just two 
operations. Ina battery of 200 kw. 3000 cycle induc- 
tion machines equipped with inductors designed for 
this vital ordnance work, the casings that have been 
cut from heavy steel pipe are heated first for the shap- 
ing of the nose and then for the tail. Spinning follows 
each heating. Elapsed time for these two operations 
on the 500 lb. bomb does not exceed 14 min. After 
nosing, the casing is lifted to a gravity conveyor down 
which it passes to the next unit for tailing operations. 


Enroute the pipe goes through a cooling compartment. 
Then the tail is heated and spun into a truncated cone 
with open end—and a new bomb case is ready for the 
next operation. Each unit is a two-station machine. 
They operate on a 440 volt hook-up. A push button 
control panel is located conveniently at hip level beside 
the fixtures for each station. High heat is confined to 
the specified area on the pipe. Thus, casings can be 
handled by operators from inductor to spinner without 
tongs. Temperatures for the 500 lb. casing reach 2200 
deg. F., for the smaller 250 lb. casing, 2000 deg. F. 
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Precision sighting of semi-automatic rifles in quan- 
tity production can now be done with mirrors and 
without firing a shot, through the use of this optical 
gage. This process saves up to 13 rounds of ammu- 
nition formerly used in sighting each gun and will 
: permit relatively inexperienced operators to do the 

job in less than two minutes per rifle. When sighted 

by the optical gage, all the rifle ‘‘fires’’ is a light ray 

at a mirrored target. The target optical system con- 

sists of a light source and condensing lens, a cross- 

shaped aperture, a concave mirror mounted on the 

end of a 4 in. bore plug, an adjustable mirror 

mounted above the light source, and a mirror and 

ground glass screen on the main fixture. The light 

bulb, lens, aperture, and adjustable -nirror are con- 

tained in the separate target unit which is mounted 

approximately 6 ft. in front of the main fixture and 

facing it. The concave mirror is mounted on a bore 

plug. The plug is inserted in the muzzle of the 

rifle for each sighting, its mirror facing the separate 

target unit. The two sight projectors are optical 

systems designed to magnify the images of the 

sights approximately 25 times and focus them on 

viewing screens. They are mounted on separate 

arms so that they may be lifted to permit inserting 

; and removing the rifle. The two arms rotate about a 

. common shaft, and are raised by a handle attached 
to the shaft. The arms and projectors are held in 

the up position by an automatic latch. The elec- 

trical system consists of a single-phase, 110 to 6 volt 

200 va. transformer which tsupplies power to the 

three auto headlamp bulbs. 








Bore-olinement Screen 











Path of Target Light Rays 


Front Sight 
Projector 


Target Unit 


Muzzie Chuck .“ Se 


Lamp Switch 


Elevating 
Hand whee! 


General Electric 


Made in two mod- 
els, one having a 
capacity from \4 to 
¥ in. diam. work 
up to 12 in. long 
and the other from 
7 in. to 2in. diam. 
workupto12in. long 
and both having a 
maximum working 
stroke of 15 in., 
this vertical honing 
machine has a spin- 
dle arranged with 
integral, mechanic- 
ally-actuated recip- 
rocation of the tool. 
The entire spindle 
head is also re- 
ciprocated on flame 
hardened and pre- 
cision - honed bars 
under hydraulic 
control. Standard 
manual adjustment 
is provided for the 
spindle head and 
also, an adjustment 
of lift-out stroke 
above the operat- 
ing stroke. Other 
hydraulic controls 
provided in the con- 
trol panel include 
automatic timer for 
cycle of spindle 
head movement, 
manual visual con- 
trol of too! approach 
to work, dwell con- 
trol for spindle head 
stroke and emer- 
gency stop for spin- 
die head movement 


Micromatic Hone 
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Projector Lifting Handle 


Reor Sight 
Projector 


Traversing 
Hand whee 


Receiver Clamp 
and Toggie Handie 





F. W. Wakefield Brass 


‘Man Overboard”’ floating 
lantern, consisting basically 
of a steel tube expanded at 
the center to provide proper 
buoyancy. The tube itself is 
designed to hold four dry 
cells. It has a plastic lens. 
On board ship the lantern is 
mounted in an inverted posi- 
tion so that when it is thrown 
overboard along with a life 
buoy, it automatically rights 
itself on contact with the 
water. A mercury switch 
closes the circuit and the 
lamp is turned on showing 
the location of the buoy. The 
batteries supply a continuous 
source of light for a period of 
not less than 22 hr. 
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McColpin-Christie 
























Built in either stationary or portable models 
with various capacities ranging up to 4000 
watt. This rectifier provides smooth dc. 
power for such purposes as aircraft testing, 
engine starting, operating dc. motors, charg- 
ing industrial and military batteries, electro- 
lytic processes, arc lamps. Dc. voltages of 
6, 12, 24, 36 and 48 volt can be furnished. A 
dual voltage feature is available which per- 
mits doubling the dc. amp. capacity at half 
voltage by means of a series-parallel switch. 
Output control is regulated by a rotary tap 
switch connected in the primary circuit and 
operated by a knob on the front panel. An 
outstanding advantage of the heavy-duty 
model is that it will stand intermittent over- 
loads as high as 100 per cent. The unit in- 
corporates a rugged dry-disc type of recti- 
fying element which also is capable of with- 
standing very high ambient temperatures. 
The only moving part in the machine is a 
ventilating fan driven by a fractional horse- 
power motor requiring no starting mechanism. 





























H & H Research 


Available to two models, having different 
push-and-pull stroke lengths (34 and \% in.; 
respectively) this portable electric tool may 
be used for filing, burring and chamfering, 
honing; polishing and lapping; scraping, 
sawing and sanding. A new pistol grip has 
been provided equipped with a conveniently 
located finger control switch. The fan, air 
inlets and air outlets have been redesigned 
for larger capacity, to insure handling ofa 
greater volume of air, with a consequently 
improved motor cooling system. A helical 
wire cord protector is provided, heavier arma- 
ture is used and work spindle has three bush- 
ings instead of two. Rate of stroke is 1000 to 
1200 per min. for either model. Power of 
stroke is a 30 to 40 Ib. push or pull, developed 
at working end. 


Incorporated in one cabinet 
are eight separate selenium 
rectifier sections, each with a 
capacity of 6 volt, 300 amp. 
de. These sections, with 
separate input and output 
terminals, may be _inter- 
connected in several hundred 
different combinations, to 
convert either 220 or 440 volt, 
3 phase ac. to dc. power for 
electro-plating, electro-clean- 
ing, chromic or sulphuric acid 
anodizing, etc., in tanks, bar- 
rels or automatic machines. 


Green Electric 
























Promising a revolution in food buy- 
ing habits, this refrigerated unit 
makes possible the purchase of 
garden-fresh foods and fresh meats 
when market prices are lowest, freez- 
ing them and keeping them in frozen 
storage, right in the home, for con- 
sumption weeks and even months 
later. It is striking in appearance to 
fit into the finest homes. Details of 
its construction and operation can- 
not at present be divulged but it is a 
distinctly new and advanced type of 
home refrigeration for ‘after the 
war is over.’’ Styled by Industrial 
Designer Brooks Stevens. 


Ben-Hur Mig. 
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Sav-way Industries 


General 
Electric 


Important among the features of this internal grinder 
is that it provides both hand and hydraulic table 
po sg each of which are wholly independent of the 
other; 
hydraulic feed in combination on the same job and in 
the same setting. 
complete control for setting up and is preferable for 
short holes, blind holes and facing, while with the 
hydraulic system high table speeds by power are 
obtainable for long holes. 


though it is possible to use both hand and 


Hand operation gives the worker 


These table speeds range 


up to 55 ft. per min. Minimum table stroke is 3% in.; 
maximum 24 in. 





For measuring extremely short intervals—as low 
as 100 microseconds—this electronic time- 
interval meter consists of two units; an electronic 
pariel and a phototube with its preamplifier 
stage (the meter has eight ranges) selected by 
means of a tap switch so that any time interval 
of a length between 0.0001 and 3 sec. can be 
measured. A standard indicating instrument 
calibrated in milliseconds gives a direct reading 
of the time interval measured. The normal input 
signals consist of changes of light intensity falling 
on the phototube or the making of external 
electrical contacts. In the former case, light 
values as low as 1/100 lumen, or an intensity of 
approximately 1.4 foot-candles, can be used on 
the phototube and still result in satisfactory 
performance. Operating from a 115 volt, 60 cycle 
lighting circuit, the meter is stabilized so that 
normal line-voltage variations do not affect its 
accuracy, which is 2 per cent of full scale value, 
or one scale division. Specifically, the meter is 
designed for measuring the time interval be- 
tween two events which can be converted into 
electrical impulses to a phototube; and between 
an electrical impulse and a light impulse. 


knob control. The table is supported 









































Boice-Crane 
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This powerful band saw for cutting 
metals, wood, plastic and paper has 
been provided with an accurate 
blade tension scale. The entire frame- 
work is a single, one-piece steel 
structure. The wheel guard swings 
on hinges and must be closed before 
the machine can be operated. A tele- 
scoping guard holds by friction when 
the lock handle is released. Blades 
from 14 to 34 in. are handled, and 
are adjusted by a convenient single 


on large trunnions and no portion 
can sag under heavy cuts. It tilts 
45 degrees to the right and 10 de- 
grees to the left, the degree of tilt 
being indicated by a scale. Eight 
speeds have been provided. Heavy 
duty gears transmit as much as 1 hp. 
at lowest speed with a wide margin 
of safety. All gears run in oil. On 
floor models all mechanisms are fully 
enclosed and sealed against dust. 





What High Frequency Heat 


NDUCTION HEATING is used for annealing, 
forging, melting, case or surface hardening, braz- 
Electrostatic heat- 
ing has two general applications, 


ing, soldering, riveting, ete. 
namely, heating 
non-metallic materials and bringing about chemical re- 
actions. The latter embrace drying or dehydration of 


paper, foods, etc.; the softening and the setting 
polymerization of 


resins, and cements; 


through thermoplastics, molding 
the bonding of plywood and the 
protection against infestation of foods and cereals. 
Since the substances are heated from within, uniform 
results are obtained in a minimum of time, 

High or radio frequency currents are employed in 
both induction and electrostatic heating. In fact, the 
same rf. generator may often be used for both pur- 
poses. In one case there is produced a rf. magnetic 
field within a coil; in the other, a rf. electrostatic field 
between plates or electrodes. The frequencies range 
from thousands of cycles per second, generally desig- 
nated as kilocycles, to millions of cycles per second, or 
megacycles. 


PRINCIPLES OF HIGH FREQUENCY CURRENTS 


NDOTHERMY—heat from within—is a term 
long used in electrotherapy to express the heating 
of living tissue by an electric current. 


The cells of 





living tissue are electrolytic in character and the posi- 
tive and negative ions therein must not be too widely 
separated, whence the use of rf. current to obtain 
electric heating with exceedingly small displacements 
of the ions, 

There is no danger of electric shock from such 
purely rf. voltages alone, but burns are apt to occur 
through contact with the conductors. Some voltages 
commonly employed in electrotherapy would cause 
death at low frequencies. With rf. voltages the ions 
are but slightly displaced, thus producing internal heat 
without shock or neuromuscular contraction. A per- 
son can endure about 1 amp. in the wrists due to the 
heat produced internally. 

Whereas electrons comprising a direct current can, 
in time, flow clear through a sheet of metal, as copper, 
no direct current can thus flow through a sheet of 
dielectric material without leakance and without dis- 
rupting the structure. A rf. current does not flow 
clear through any sheet material in the above sense, 
whether a metal or a dielectric, but only within it, 
because of the extremely small distances through which 
the internal electric charges can travel, or be displaced, 
before their motions are reversed by the impressed rif. 





TRANSFORMER © SPARK 


OUTPUT ° GAPS 





; Oo frequencies employ nonelectronic sources of C 
energy. A—Shell-fabricating product development 
using a motor-generator set for induction heating. 
B—Spark gap oscillator source of energy in a recently 
announced case hardening induction heating unit. C- 
Essential features of the power circuit for B. 
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‘at Treating Can Do 





‘dehy voltage. The higher the frequency is in any given ma- 

ei terial the smaller is the to and fro displacement of the 
. electrical charges of which all matter is composed. 
— ; The symbols in the ac. equations below, wherein no 
ati losses are assumed in magnetic or dielectric circuits, 
ae have the following meanings: E, Input voltage; Ey, 

oe emf. of self-induction (volts); Ee, emf. of capacitance 

ages 

‘ause 

ions 

heat 

per- Electrical heat loss phenomena, long both- 

» the ersome to engineer-designers, are now util- 


ized in various manners for speeding up 
can, industrial processes and effecting other 





fs saving by heating materials from within 
man instead of by thermal conduction from 
at their outer surfaces inward. The materials 
idl, may be metals or nonmetals. The phe- 
i> a nomena embrace eddy or secondary cur- 
vhich 
aced, 
d rf. 


(volt); f, frequency (cps.); R, resistance (ohms); L, 
self-inductance (henries) ; C, capacitance (farads) ; Xr, 
inductive reactance (ohms); X¢, condensive reactance 
or condensance (ohms). 
Some equations for alternating current strength are: 
With resistance only, 
E 
[ = — amp. (in phase). (1) 
R 


\Vith self-inductance only, 





ley, Ey 
|= — = —— amp. (90 deg. lagging), (2) 
Xu 2nrit 
with Ey substantially balancing |. 
With capacitance only, 
Ee 
I = —— = 27 fC Ecamp. (90 deg. leading ), (3) 
| Xe 
with Ee substantially balancing E. 
In general, 
E E 
l= —————_—. = ———— ———— amp. (4) 


X,_— Xc 2e7fL—1/ (22f C) 
with no resistance or any losses present. 
Kquation (2) shows that with a given fixed value of 
I L, the ratio of the input voltage E to the frequency 
f is a substantially constant quantity. Thus with L 
constant, the current strength I may be increased either 
by increasing the voltage E or by reducing the fre- 
quency f in an inductive circuit. 
Bs ee On the other hand, equation (3) shows that, for a 
7 given current strength I and constant capacitance C, 
the product of the voltage E and the frequency f is a 
substantially constant quantity. Therefore, for a con- 
stant current strength I, the use of a higher frequency 
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f permits of a lower input voltage E in a capacitive 
circuit, which has an important bearing in cases where 
the voltage E is limited by corona flashovers, and where 
higher frequencies are obtainable. 

From equation (4), when Xz is numerically equal to 
Ne, a condition of parallel or current resonance exists 
at a frequency 

l 


f=—=— — cps. (5) 


2n \ Lk: 
This general radio tuning principle also is employed 
in the power factor correction of induction motors, 
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rent, magnetic-hysteresis and dielectric 
losses in ac. apparatus. Wholly different 
from familiar and widely used resistance 
heating, which may be either ac. or dc. by 
either conduction or induction, the use of 
radio frequency currents in heating elec- 
tric conductors and electric insulators or 
dielectrics, may be considered in two 
groups, induction and electrostatic. 
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for example, to keep the magnetizing current from the 
line, the energy being tossed to and fro, so to speak, 
between the inductance |. to the capacitor C, in the 
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pace tube power supplies higher frequencies for 

induction heating. A—This 5 kw. electronic unitisfor 
case hardening metals. B—Tvpical circuit for vacuum 
tube oscillator. 1] is the inductor or heater coil in the 


tank circuit. 








tank circuit, the latter being so named because the 
electricity surges in the closed circuit much as water 
surges occur in a tank, or as energy surges between the 
hairspring and balance wheel of a watch. 

Power equipment used. Frequencies from 1 to 12 
ke. in power ranges from a few watts to thousand of 
kw. are produced by rotary generators; frequencies 
from 50 to 200 ke. with power outputs up to 25 kw. 
may be generated with spark-gap oscillators, and fre- 
quencies from 150 ke. to 30 mc. and power outputs 
up to 200 kw. have been generated with vacuum tube 
oscillators in many cases. 

Today’s vacuum tube generators are ruggedly built 
to withstand normal factory usage, and, being of a 
very simple type, are highly reliable. Tube life ex- 
pectancy is of the order of 10,000 hr. operation. 

One of the circuits commonly used is the grid cou- 
pled, self-excited oscillator wherein the ac. supply is 
stepped up to between 7,500 and 15,000 volt and recti- 
fied by a bank of mercury vapor rectifier tubes, the 
resulting de. supplying the oscillating circuit primarily 
consisting of a grid controlled, vacuum tube shunted 
across a parallel resonant circuit to cause the tube to 
operate at the desired frequency. Air core transform- 
ers are sometimes used to further step up the current 
in such an arrangement. 

A vacuum tube oscillator requires but little space 
and may be located at a remote point if desired. One 
rugged 5 kw. rf. heating equipment, including the plate 
transformer and rectifier, is completely housed in a 
single cabinet occupying about 30 x 30 in. of floor 
space and having a height of 72 in. It is capable of 
continuous operation in the hands of a nontechnical 
operator by means of a simple push button control, 
and operates at frequencies sufficient for the induction 
heating of both nonmagnetic and magnetic materials, as 
well as for the entire field of electrostatic heating in 
its several manifestations. 

Controls enable the operator to use desired output 
up to the full power capacity of the machine. Suitable 


114 





CIRCUIT 
BREAKER 


PLATE 
FILAMEN CONTACTOR 


“4 SWITCH PLATE TRANSFORMER 


CIRCUITS 


70 TIME CONTROL RECTIFIER 
FILAMENT DELAY oo G TUBES 
ia ee 


LECTROSTATIC 

heating of nonmetals 
calls for fairly elaborate 
energy supply units. A— 
For the bonding, drying 
and heat processing of 
various nonconducting 
materials. B—Basic cir- 
cuit for one type of high 
speed § kw. unit function- 
ing between 1 and 15 mc. 
Here are three alternate 
connections to output ter- 
minals. C--—Direct coup- 
ling of load to tank coil 
for relatively high im- 
pedance loads. D—Ca- 
pacitive coupling similar 
to C except that various 
condensers are used to maintain desired heating voltage across low or 
medium impedance loads. E—Adjustable capacitive coupling to load in 

a grounded structure. 
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instruments inform the operator of the time and energy 
involved. Safety and protective devices and interlocks 
are provided to protect operator and apparatus. 

None of the contact making disadvantages of con- 
duction heating prevail in induction heating since there 
is no electrical or mechanical contact between the sta- 
tionary or moving member to be heated and the power 
supply. The material to be heated acts as a short cir- 
cuited transformer winding. Due to the skin effect, 
however, electric conducting materials are not heated 
uniformly from outside to inside, the interiors of the 
materials being heated largely by heat conducted thereto 
at very rapid rates from the surface regions. 

An advantage of rf. induction heating is that great 
magnitudes of heating power may be obtained by this 
method since the induced voltage is proportional to 
the time rate of change in linkage d#/dt of the magnetic 
flux with the material to be heated, hence to the fre- 
quency, and the greater the induced voltage is the 
stronger is the induced current. In ferromagnetic ma- 
terials the heating due to magnetic hysteresis is added 
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to the foregoing. Induction heating has long been 
employed in both low and high frequency steel- and 
brass-melting furnaces. 

In rf. induction heating, an inductor or primary 
heater coil of, say, from 1 to 10 turns, is connected in 
or across the tank circuit of an oscillator to form the 
primary of the induction transformer proper. The 
secondary, which is to be heated, is a closed circuit 
equivalent to a single-turn secondary. 

The inductor coil is wound to fit the contour of the 
workpiece, usually with a clearance of about *35 to 4 
in. between it and the workpiece, thus reducing the 
coupling factor to about 0.5. 

It is interesting to note that only 6.1 lb. of steel is 
available to inductively generate 400 kw. in tin plate 
at 200 ke., whereas the weight of magnetic iron used 
in 400 kw. commercial transformers is about 1,250 Ib. 
for 60 cycles and 3,000 Ib. for 25 cycles. The poorer 
quality tin-plate core is of the open type and is also 
the single turn secondary coil with a low coupling 
factor due to the required spacing. Less and less iron 
is required for a given kw. input as the frequency in- 
creases, but a higher kw. input may be required with 
no iron at all. 


APPLIED TO FLOWING TIN 


OR PACKING foods containing acids, such as 
F tomatoes, only tin plate with high corrosion re- 
sistance can be used on thin steel containers. The 
old hot dip process requires 1.5 Ib. of tin per 100 Ib. 
of strip, with a coating 0.000090 in. thick on each side. 
In the electrolytic tinning method the coating is only 
0.000030 in. thick on each side, requiring but 0.5 Ib. 
of tin for every 100 lb. of strip, thereby saving about 
66 per cent critical tin. 

Because electrolytically deposited tin forms a gran- 
ular gray surface which is not highly resistant with 


occasional thin spots, and also since it must be smooth 
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for the attaching suction cups m process of manufac- 
ture, it is necessary to fuse the deposited tin, as by 
vas-fired radiant tube furnaces or vats of hot oil, to 
obtain a uniform thickness. The speed of the strip 
is limited to 150 ft. per min. in gas fired furnaces and 
to 200 ft. per min. in hot oil. The rehandling of the 
tinned strip is objectionable because the tin is soft and 
easily scratched. 

Both de. and ac. conduction heating involve elec- 
trical contacts with the electric conducting material to 
be heated from within. That of moving materials, 
such as thin tinned strips, presents the problem of get- 
ting the power into the strip at high speeds without 
arcing and burning at the contact rolls, and there is a 
possibility of marring the tin. 

By passing the strip through a rectangular inductor 
coil, carrying 200 ke. current, directly in the production 
line with the electroplating equipment, 12 sf. ft. of tin 
is heated to 450 deg. F. and flowed in 0.6 sec., thereby 
speeding production, increasing corrosion protection, 
and facilitating the mechanical handling of the plated 
sheets. The cooling cycle begins the instant the strip 
leaves the inductor coil. Nonconducting distilled water 
is used for cooling. The rf. unit can operate as fast as 
the strip can be plated. 

A frequency of 200 ke. has been found most prac- 
ticable for sheet 0.008 to 0.011 in. thick. About 400 kw. 
are required to heat 36-in. wide strip at the rate of 500 
it. per min., average tinplate being produced at the rate 
of 15 ton per hr. The first commercial installation is now 
producing 60 ton of 14-in. strip daily. It is possible 
to melt and quench the tinplate between guide rolls at 
speeds up to 1,000 ft. per min. Since the power input, 
supplied by vacuum-tube oscillators, to the inductor coil 
can be immediately and automatically adjusted, the 
proper temperature for melting the tin is maintained 
and oxidation of the strip eliminated. One plant is in- 
stalling tin-flowing oscillator units with 72 times the 
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lin flowing development (A) utilizes this hookup (B 


power of the most powerful radio broadcasting station 
in the United States. 

Large ac. cables are made in tubular form and rf. 
conductors often consist of copper tubing because 
greater current densities are obtained near the surfaces 
of metallic conductors carrying alternating currents, as 


Continued on p. 160 











































































W. W. TANGEMAN, President, National Machine 
Tool Builders’ Assn. (in a message to the \Westing 
house Eighth Annual Machine Tool Forum) 

“The machine tool industry has always presented 
some rather difficult problems for the electrical indus- 
try and probably will continue to do so. We want 
better apparatus and at the same time want it smaller 
in size. We would like to have standardization carried 
just as far as it is possible, not necessarily in the inter- 
est of the builder but in the interest of our customers. 
Our engineers are striving for better appearance in the 
tools they design and this surely means enclosed control 
panels which must be entirely reliable and occupy a 
minimum of space. New electrical devices are always 
welcomed by the industry. Of course, we would like 
to have variable speed drives with constant horsepower 
at low speeds, but this may be too much to expect. 
Since the introduction of non-ferrous metals such as 
magnesium and aluminum, machine tools have been 
called upon to operate at higher speeds. Higher speeds 
must therefore be available in motors with the added 
quality of better balance.” 


WALTER E. POOR, President, Sylvania Electric 
Products, Inc. (to the employees of the company ) 

“One thing we can tell you that is not in the nature 
of a guess but is a fact—the management is giving seri- 
ous thought and deep study to the future and is making 
plans to the best of its ability. In making these plans. 
we view with a deep sense of responsibility our obliga- 
tions to make jobs for as many of our present employes 
as possible and to maintain the best working conditions 
and to minimize hardships. In addition we do not for- 
get the large number of boys who have left us to fight 
to make victory possible and to whom we owe the duty 
of finding employment when they return.” 


D. J. O°>CONOR. President, Formica Insulation Co. 

“Postwar applications of wartime research in_ the 
laminated plastics field will provide many innovations 
for industrial and consumer uses. Wartime restrictions 
prevent description of many details but typical of the 
refinements and developments is the ability to produce 
a thoroughly satisfactory translucent sheet of laminated 
plastic material to be offered to the postwar market. 
By means of new equipment introduced into the factory 
to speed war production it is possible to remove the 
conditions that hitherto hampered the production of 
good translucent sheets.” 


RAY C. ELLIS, Director, Radio and Radar Division, 
WPB— 

“The swift development of radar electronic equip- 
ment as a weapon against the Axis will be followed. 
when victory is achieved, by use of our new knowledge 
of electronics in building peacetime industry. Ultra 
high frequency radiation will be channeled to dozens 
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men or other well-known citizens 
and government authorities. 


Being selected comments of the 
month upon whatever may be 
a Oo ey Rimmmem pertinent and timely by industry 


of new uses. Food preservation, automatic control of 
machinery, fire detection, regulation of lighting, and 
other uses are being found. This is expected to bring 
forth large new industries and already is changing the 
techniques of old ones. However, the pre-war growth 
of the industry was not in itself sufficient preparation 
for the expansion needed to turn out military radio 
and radar equipment developed and ordered by the 
Signal Corps and the Navy. Simple comparisons of 
home sets and those used in war make this clear. Even 
the small military radio sets used in the field, in trucks, 
on ships and in the air must be made to withstand dif- 
ferences in temperature and air pressure unknown to 
civilian life.” 


JAMES T. BUCKLEY, President, Phileo Corpora- 
tion 

“Philco’s output of war goods in the first quarter of 
1943 was eight times as great as it was in the correspond- 
ing period last vear. Present indications are that output 
will be further expanded in coming months. It might 
he of interest to point out that Philco has made a special 
etfort to subcontract a considerable part of its war work 
to give the broadest possible application to its own en- 
gineering and production facilities. In this way, use is 
made of the production abilities of a large number of 
smaller companies, many of whom do not have direct 
Government contracts, and the amount of equipment 
provided for the Army and Navy is increased.” 


HARRY WOODHEAD, President, Consolidated 
Vultee Aircraft Corp. (before the Los Angeles Avia- 
tion Forum) 

“So far as aircraft makers are concerned renegotia- 
tion has outlived its usefulness and may hamper prog- 
ress of the industry and cause widespread unemploy- 
ment in the postwar era. When large contracts were 
first let, manufacturers unaccustomed to dollar volume 
running into hundreds of millions, were unable to esti- 
mate production costs accurately. At that time the peak 
excess profits tax was 65 per cent and as manufactur- 
ing costs were cut sharply, producers would have reaped 
large profits. Thus, there was a logical reason for 
renegotiating contracts. Now that costs have been well 
established and the excess profits tax rate reaches up to 
90 per cent, contract renegotiation has outlived its 
usefulness.” 


ALFRED P. SLOAN, Jr., Chairman, General Motors 
Corp.— 

“The prime objective in planning for the peace on 
the part of industrial leadership must be to do those 
things that will result in the fullest possible utilization 
of our national resources. Jobs, in other words. Our 
supply of essential raw materials is greater and more 
varied. Our processing equipment has been expanded. 
Our technique has improved. An increased proportion 


ELECTRICAL MANUFACTURING 








Gi 


am 


job 


Scr 


of | 


ces 
aut 


pre 


vet 









SPEED-UP WITH PHILLIPS SCREWS! 


Give your assembly line Phillips Recessed 


Arm Your Screw Driving Army 
for SPEED TACTICS 


broken screw heads. . 
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KEY TO FASTENING SPEED 
AND ECONOMY 
The Phillips Recessed Head 
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jobs on the double-quick! 

In most cases, change-overs to Phillips 
Screws have cut driving time in half! All 
of the screw driving troubles that slow-up 
work are eliminated by the Phillips Re- 
cessed Head. The scientific recess, by 
automatically centering the driving force, 
prevents fumbling, wobbly starts . . . pre- 
. burred and 


vents slant-driven screws. . 


< PHILLIPS ed 


WOOD SCREWS = MACHINE SCREWS 


mits power or spiral driving on almost 
any job. 

They cost less to use! Compare the cost 
of driving Phillips with that of slotted 
head screws. You'll realize that the price 
of screws is a minor item in your total 
fastening expense .. . that it actually costs 
less to have the many advantages of the 


Phillips Recess! 


SCREWS 





ae centers in the recess 
.. fits snugly. Screw and driver 
one-unit.” Fumbling, 
wale starts are eliminated. 
Faster Driving — Spiral and pow- 
er driving are made practical. 
Driver won't, slip out of recess 
to injure workers or spoil ma- 
terial. ( Average time saving is 
50%.) 
Easier Driving — Turning power 
is fully utilized by automatic 
centering of driver in screw 
head. Workers maintain speed 
without tiring. 
Better Fastenings — Screws are 
set-up uniformly tight, without 
burring or breaking heads. A 
stronger, neater job results. 


SELF-TAPPING SCREWS + STOVE BOLTS 








American Serew Co., Providence, R. 1. 

+ The Bristo} Co., Waterbury, Conn. 

Central Screw Co., Chicago, til. 

Chandler Products Corp., Cleveland, Ohio 
Continental Screw Co., New Bedford, Mass. 
The Corbin Screw Corp., New Britain, Conn. 
The H. M. Harper Co., Chicago, i. 


international Screw Co., Detroit, Mich. 

The Lamson & Sessions Co., Cleveland, Ohio 

The National Screw & Mig. Co., Cleveland, Ohio 

New England Screw Co., Keene, N. H. 

The Charlies Parker Co., Meriden, Conn. 

Parker-Katon Corp., New York, N.Y. 
Pawtucket, R. 1. 


Pheoll Manufacturing Co., Chicago, fl. 

Reading Screw Co., Norristown, Pa. 

Russell Burdsall & Ward Bolt & Nut Co., Port Chester, N.Y. 
Scovill Manufacturing Co., Waterville, Conn, 

Shakeproof Inc., Chicago, Il). 

The Southington Hardware Mfg. Co., Southington, Conn. 
Whitney Sorew Corp., Nashua, N. H. 
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of our people has been made acquainted with the proc- 
esses of production, and there has been reestablished 
among our people an appreciation of the opportunities 
of employment. All this has resulted from the stimu- 
lation of the war effort. In the aggregate, they con- 
stitute a problem that will demand the highest stand- 
ard of industrial leadership and the most intelligent 
cooperation of Government in providing a sound and 
desirable national economic background for the maxi- 
mum accomplishment.” 


T. J. NEWCOMB, Sales Manager, Appliance Div., 
Westinghouse Electric & Mfg. Co., Mansfield, Ohio 
(in an open letter to 32,000 Westinghouse dealers )— 

“Our postwar planning covers two stages. First, 
when the war is over, we plan to get into production 
fast on essentially those same products sold just before 
the war. We shall improve them but won't experiment 
with radical changes. Second, we shall bring along the 
revolutionary new developments as quickly as they can 
be proved. We have been in this business a long time 
and know that nobody can introduce new and revolu- 
tionary things without delays in getting onto the market, 
in service expenses to dealers, and in disappointments 
to customers.” 


LAMMOT DU PONT, President, E. I. du Pont de 
Nemours & Co. (addressing the Manufacturing Chem- 
ists Association )— 

“New projects which our company will be ready to 
launch when the war is over, together with increased 
outlets for existing products, are expected to give rise 
to an all-time high in peacetime employment. Many 
other forward looking companies also are prepared to 
take employment up to new levels. Such a result, of 
course, assumes that the country will have a sound eco- 
nomic system and that there will be no seriously ab- 
normal man-made business conditions or other difficul- 
ties which cannot be foreseen now. It assumes that 
certain fundamentals will be respected, for instance. 
sound money based preferably on the gold standard, 
taxes at such a level as to give industry the incentive to 
expand and pioneer, and that Government will abstain 
from competition with business.” 


E. F. McDONALD, Jr., President. Zenith Radio 
Corp. (in a letter to his company’s dealers throughout 
the country )— 

“Technically, television is all right, but economical- 
ly it is just as unsound as it always was. It will be a 
great industry one day, when a means is found of 
paying for the programs, in other words, a box office. 
There is nothing wrong with television that money will 
not cure, but that cure has not been found—yet. The 
advertising and publicity given television in 1938 was 
premature and potentially harmful. Now. again, the 
impractical type of crystal gazing publicity and adver- 
tising on television and most all postwar radio can be 
extremely detrimental to your future business. Sensible, 
practical advertising, on the other hand, can be im- 
mensely helpful to you.” 


PAUL V. GALVIN, President, Radio Manufac- 
turers Association (addressing members )— 
“Today our main concern is war production and 
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more war production. We are learning many things 
during this accelerated war effort, but we are not 
going to crowd all we learn into the first models re- 
leased immediately after the war. Our immediate 
mass market will be radio set sales. I would like to 
counsel that we be more realistic in our representa- 
tion to the trade and to the public. Then when Mr. 
John Public comes to market to satisfy this pent up 
demand for radio after the war, he'll find what he 
expected and he'll buy. Let us not lose sight of the 
important fact that our No. 1 mass market with which 
wé will lead off immediately after the war is radio 
set sales. It’s going to be a whale of a market if it’s 
not messed up.” 


RALPH R. BEAL, Research Director of RCA Lab- 
oratories (before the Institute of Finance at the New 
York Stock Exchange )— 

“We now have electronic television. As an added 
service in broadcasting it has potentialities which sur- 
pass those of other mass communications services of 1n- 
formation, education, and entertainment. With post- 
war television broadcasting stations connected into net- 
works, events of the nation will pass in review on the 
picture screens of home television receivers. Larger and 
brighter pictures of greatly improved quality will be 
realized and research and development plus genius in 
design and production will bring the television receiver 
set within the range of the average pocketbook. Tele- 
vision will provide permanent new employment for an 
unusually wide range of arts, trades, and professions. 
It has no aspects of imminent technological unemploy- 
ment. On the contrary, the quantities of equipment and 
services and of new facilities needed, will be such as to 
require years to complete the initial expansion.” 


C. J. BURNSIDE, Manager, Radio Div., Westing- 
house Electric & Mfg. Co., Baltimore, Md.— 

“Radar’s advantage over the outmoded acoustic de- 
tectors, whose large listening horns were once familiar 
sights in newsreels, is one of speed. Sound, picked up 
by an acoustic detector, travels at around 700 miles an 
hour, only about twice the speed of a fast bomber. But 
short waves carry the warning of approaching planes 
with the speed of light-—186,000 miles a second and over 
a much greater distance. Radio waves on striking an 
obstacle are reflected somewhat as sound waves are 
reflected to make an echo. The shorter the wave the 
clearer the echo or reflection. A peacetime application 
of the echo principle is the absolute altimeter, an air- 
plane safety device using short wave transmitters and 
receivers. The transmitter sends earthward very short 
waves which are reflected into the air after striking the 
ground. The receiver picks up the reflected waves and 
actuates the instruments on the panel board of the plane 
to tell the pilot how far above the earth he is flying. 
Radar functions as an absolute altimeter in reverse. The 
transmitter sends its waves from the earth into the clouds 
to probe the sky like an invisible beam of a searchlight. 
On striking the surface of an enemy plane, the beam is 
reflected earthward, where it is picked up by a Radar 
receiver. These devices accurately indicate not only 
the position but also the determinable distance of the 
approaching plane.” 
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HAT PARTICULAR type of control to be speci- 
hed within a product, whether for maintaining a 
liquid level or regulating a flow, will depend upon 
several factors for each type has its peculiar field of 
usefulness and its limitations. High pressures and cor- 
rosion may inhibit the use of more conventional types 
but there are others admirably suited for service under 
many adverse conditions. This ability to withstand 
adverse conditions may be also accomplished by iso- 


lating the units from the liquid or gas or by integrating 
special metals, not affected by the particular liquid or 
gas, within their construction. 

While the function of such controls is primarily to 
regulate the level or the flow of various media, their 
immediate operation is generally that of starting and 
stopping a motor or of opening or closing a valve. 
Numerous electrical devices are available for the ac- 


complishment of these purposes. Those which take the 
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Flow And Level Controls 





form of switches and regulators are usually employed 
in connection with motors for operating pumps by which 
liquid levels are maintained. Magnetic, or solenoid, as 
well as motor-operated, valves are used for the control 
of the flow of liquids and gases. 

Photoelectric control is exceptionally useful for opera- 
tion in connection with clear liquids but for opaque 
liquids, the employment of a reflecting float or the elec- 
tronic principle of level sensing will prove most satis- 
factory. 

The necessity of close limitations will affect the type 
of control which may be used. The ordinary float switch 
is employed for maintaining liquid level in storage tanks, 
elevated or pressure tanks, sump pumps and _ similar 
appliances where extreme accuracy is not required. 
Level sensing and photoelectric controls, on the other 
hand are capable of extremely close regulation. 

Float switches, as the name implies, are responsive 
to the level of the liquid in which they work and are of 
two principal types, the open and the housed or caged. 
Open type, or tank switches, are actuated by a float 
which is buoyed up by the liquid and functions to close 
or open a switch for the control of a pump motor by 
which the liquid level is maintained. In connection with 
small motors, fractional horsepower, the switch may 
directly close the motor lines but, more generally, it 
acts as a pilot switch to open or close the actuating mag- 
net of an across-the-line motor starter. 

When employed for the maintenance of liquid level 
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“ D float switch (A 
Hi with ball float. B 
Wh These floats may be ot 


almost any shape and 
of various metals ot 
nonmetals. C—Alter- 
nator types are used 
to distribute the load 
equally over two 
motors. D—Mercury 
contact switches serve 
well in this field. 
E — Multi - point 
switch for several co- 
ordinated functions. 
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FOR AMERICA’S FIGHTING EQUIPMENT 


PILOT Fractional H. P,. MOTORS are built to Army, Navy and Air Corps specifications. 
Compact, extremely light in weight, these powerful, precision-built Motors deliver more 
power output per pound! They are, in reality, little giants of power that assure dependable 
performance under all operating conditions. 


ON LAND...ON SEA and IN THE AIR! ‘PILOT DAN SAys: 


Pilot Motors serve with our armed forces on battlefronts “For tanks to roll, ships to sail 
all over the world. A few typical applications are: De- and planes to fly... all of us 
Icers e Fuel Pumps e Electronics e Pre-Heaters e Refrig- more Bonds must buy!” 
eration e Signal Devices e Range Computors e Portable 
Tools e Timing Devices e Air Circulators e Radio Tube 
Cooling Blowers e Remote Control Instruments e Small 
Industrial Blowers e Submarine Power Controls e X-Ray 
Control Equipment e Fire Control Instruments e Submarine 
Instruments e Torpedo Gyroscopes e Windshield Wipers. 


@ FEATURES e 


TYPES — Series, Series Reversible, Shunt and Shunt 
Reversible. 

H.P. RATINGS — 1/1,000 to 4 H.P. 

SPEEDS — 1750 to 10,000 R.P.M. 

VOLTAGES — from 6 volts to 120 volts D.C. and A.C. 


F. A. SMITH MANUFACTURING CO. 


301 DAVIS STREET, ROCHESTER, NEW YORK 






















IF YOU ARE A BUILDER OF COMBAT EQUIPMENT 
we invite you to consult our Engineering Department in the early 
stages of planning for your motor requirements. No obligation. Write 
today for Bulletin P-3843. 
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in a tank, lowering of the liquid level in the tank be- 
yond a predetermined point causes the switch to close 
and this, in turn, starts the pump motor so that liquid 
is pumped into the tank to raise the level. When the 
predetermined maximum level is reached, the float effects 
an opening of the switch and stops the motor until the 
minimum level is again attained. Used in connection 
with a sump pump, the operation is reversed as the 





An insertion type of low water cutoff for use with boilers. 


switch closes at a maximum height and opens when the 
sump has been pumped down to the minimum allowable 
level. A form of float switch that not only starts and 
stops one of the two motors with which it is used but 
alternately shifts the motor connections so that the 
work is equally divided between both motors which 
tends to long and satisfactory motor service. Only a 
single float is needed for the operation of this switch. 
Provision is made in this control so that if either motor 
fail, the second will automatically pick up the load and 
carry it until the level of the water has been attained. 
A warning light may also be inserted in the control 
circuit to show high-water level. 

In the case of sump pumps, two independent floats 
may be employed in connection with two motors. If 
one of the pumps fails to reduce the inflow sufficiently, 
so that the rising water gets ahead of the float, the sec- 
ond float switch places the other pump in operation until 
excess seepage has been reduced. The control for such 
an arrangement is so cross connected that either of the 
motors may be employed for the constant duty and the 
other for the excess duty while manually-operated a 
double-throw switch frequently shifts the main duty 
from one pump to the other. 

The connection between the float and the switch may 
be made by a rod or a flexible chain, which, in either 
case is provided with a pair of adjustable stop lugs 
which will contact and cause to operate a lever by which 
the switch is opened or closed. 

One common use of housed or cage-enclosed float 
switch is that used to insure the level of water in boilers. 
In such a switch, the float lies horizontally in the water- 
tight case which is connected to the water level of the 
boiler. A shortage of water allows the float to drop 
and imparts motion to the float stem which, in turn, 
actuates the switch to close and start the feed pump in 
operation. When the proper level is again attained, the 
float causes the switch to open and further inlet of water 
is stopped until the switch is again actuated. The switch, 
which is contained within a switch box, may be of knife- 
blade, silver-contact, or mercury type, and single or 
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Closely related to pressure actuated 
controls and to the whole problem of 
processing equipment that is so auto- 
matic as to be virtually self-supervis- 
ing,* electrical components for the 
regulation of liquid and gas flows and 
liquid levels offer a special field of 
parts-availability. So here, in quick 
review, are high-spotted both signifi- 
cant and timely factors. 


LAPP PP LPP PF PP PF PP PPP PPE PP OP PP PPP PPD 


double pole as may best suit the operating conditions. 
The mercury switch, as no are is drawn in opening, is 
well suited to use in hazardous locations. 

In the maintenance of water level in a boiler, close 
regulation is essential since the admission of too much 
feed water at one time would lower the steam pressure. 
Water level controls are employed on industrial boilers 
with pressures ranging up to 300 Ib. per sq. in. but they 
are also valuable for use in connection with domestic 
heating boilers. As they are dependent upon frequent 
observation, which they often do not receive, they are 
likely to let the water drop below the safe level unless 
some type of limit provision is supplied. 

Such controls are also used in connection with the 
boilers used for the generation of steam in industrial 





Floatless type of control for motor on-and-off operations. 


processes such as dry cleaning, garment pressing or 
laundry drying where constant replacement of the 
boiler water must be made to make up for rapid evapora- 
tion losses. 

For sewage disposal systems, pumping stations and 
other applications, where several motors are to be 
started, stopped, or their speed controlled in accordance 
with a determined sequence, multipoint float switches 
are made with adjustable cams which may be “set” for 
any such sequence, as many as twelve points being 
obtainable when necessary. 

Numerous types of floats are made for use with float 


* See “Pressure-Actuated Controls For Processes And Oper- 
ations,” May 1943. “Automatic Process Controls For Self- 
Supervising Products,” April 1943. 
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SHOCK-TESTED...VIBRATION-TESTED... ALTITUDE-TESTED 


Relays to match the ultra-exacting require- 
ments of aircraft service are nothing new to 
Struthers Dunn, Inc. We’ve been making them 







rarefied air as encountered at highest altitudes. 
They must withstand torturing shock, vibration, 
and acceleration. Their contacts must make, 
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switches, the most commonly emploved being undoubt- 
edly that of spherical shape. This consists of a sphere, 
usually of copper, while others are made of non-corro- 
sive metals such as stainless steel, special alloys, ete. 
Cylindrical floats are used where the space for the float 
is limited or the float must be contained within a column 
of comparatively small diameter. Ceramic or plastic 
floats are used in connection with large float switches 
to conserve critical materials. 

Floats frequently require counterbalancing to insure 
smooth and easy operation. If the float is large, provi- 
sion must be made to overcome too great buoyancy and 
this is counteracted by the introduction into the float 
of sand through a tapped and plugged hole. Counter- 
balancing of too great weight of the float and its rod is 
frequently accomplished by using a counterweight on 
a lever with provision for sliding this weight to a point 


A ENSING control calls for (A) an approach type of 

pickup and this (B) is one form of construction. 

C—The controller and coaxial cable used. D—This is the 
general arrangement. 


where it will offset the weight of the rod or chain. The 
counterweight may also be attached to the end of the 
chain opposite to the point of attachment to the float. 
With some types of float switches a flat flexible steel 
tape is used in place of a chain for transmitting the 
movement of the float to the switch. 

Liquid sensing provides an unusual method of liquid 
level control based upon the principle of a change in the 
capacity of a condenser upon the approach of a liquid 
or interface. Any liquid is either an electrolyte or a 
dielectric and its electrical properties can be described 
as conductivity or dielectric constant, the latter meas- 
uring the capacities of an electric condenser when filled 
with liquid and again when empty. In the first case, 
the liquid itself forms one plate of the condenser and 
the capacity changes as a result of varying distance 
between the plates. In the second case, the capacity 
changes because of the liquid entering the field of the 
condenser. 

To render this principle of practical operating value, 
a remote controller is employed which is, in effect, a 
highly capacity-sensitive relay combined with a con- 
denser, known as a “pick-up” unit which is exposed to 
the approach of the liquid level. The pick-up forms a 
part of a high-frequency resonator which is connected, 
by means of a coaxial cable with a control panel con- 
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taining a transformer, an electronic tube and a relay. 
The electronic tube of the controller generates the high- 
frequency oscillations. It is connected to the pick-up 
and detects the resonance, or deviation therefrom, of the 
pick-up. By its plate current, it actuates a double-pole, 
double-throw relay which, in turn, controls valves or 
pumps for maintaining the liquid level. 

The pick-up, although its construction may be varied 
for special applications, is of one of two types, the glass 


ig 


or capacitive, and the inductive, or immersion. 


cy 
oth are condensers the capacity of which is changed 


In common, 
they have a closely detined field of sensitivity which has 


by the approach of a liquid or interface. 


heen achieved by placing the electrical components of 
the high-frequency resonator in proximity to the 
sensitive electrode. 

The gage class pick-up consists of a square plastic 
body which contains the resonator and two separable 
half-evlindrical plates, the ground and the sensitive. 
These elements are so constructed that they may be 
clamped to a glass gage tube which need not be removed 
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for the purpose of mounting, or changing position. As 
the liquid rises in the tube, and comes between the two 
plates, the condenser capacity is changed and this ac- 
tuates the relay to open or close the circuit to a valve 
or pump motor. Such a unit is capable of operating on 
a differential of about 340 in. 

The immersion type of pick-up consists of a tubular 
body, of about 2 in. diam. similar to the coaxial cable 
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Fagen improvements in insulating technique, plus heat- 
testing of each design with thermocouples imbedded in the 
windings, insure cool operation with sharply increased life 
expectancy for every R & M Uni-Shell Motor. Four features of 
this insulation are indicated in the accompanying illustration. 
1. Two layers of the highest-grade impregnated rag paper. 
2. Wire coated with double-weight synthetic resin for greater 
insulating strength. 3. An extra sheet of impregnated paper 
placed between coils in slot, and a new method for holding and 
insulating end coils. 4. Entire winding assembly given several 
baked coats of synthetic resin-base varnish and covered with 
moisture-resistant synthetic resin and tung-oil sealer. . . . By 
actual test we can say that the Uni-Shell Motor meets all tempera- 
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ture guarantees—inside and out. 















ONLY END HEADS CHANGE 


Every dimension, from body 
to head fit, identical for all 
motor types. 





POLYPHASE 
INDUCTION MOTOR 
1-30 H. P. 


CAPACITOR START 
SINGLE-PHASE 
INDUCTION MOTOR 
1-5 HP. 








STANDARD D.C. 
MOTOR AND 
GENERATOR 
1-714 H. P. 
34-3 K. W. 


REPULSION 
INDUCTION MOTOR 
1-5 HP. 


ROBBINS eMYERS - INC. 


MOTOR DIVISION, SPRINGFIELD, OHIO 
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ALL MOTOR TYPES INTERCHANGEABLE 


All types in any one frame size in the new Uni-Shell motor line are 
interchangeable and similar in appearance. Every dimension and 
detail, from Uni-Shell motor body to head fit, is identical—only the 
end heads change. And in these cylindrical shells of steel are the 
finest, longest-lived motors that R & M has built in nearly 50 years 
of motor specialization. Advances in bearing quality and alignment, 
precision-balanced rotors, better insulation, cooler interior ventila- 
tion and many other features contribute to new high standards of 


efficiency and performance. 


> 


Whether you use motors asa part of your product, or only on the 
machines in your plant, the advantages of interchangeable motor 
types, together with the new motor efficiency, are easy to see. Write 
for your copy of our new 20-page illustrated book on R & M Uni- 
Shell Motors. 


Mel Couepro FOR NEW 20-PAGE UNI-SHELL BOOKLET 





ROBBINS & MYERS, INC., Springfield, Ohio 





Shell Motors. 


Gentlemen: Please send me your new 20-page booklet on Uni- 


POC dhe cana denen¢ahedad Gua cuacad ames ee ee 
RINE 6 Sia wane Vannes odaid ceed e adden «taeidasciininee Mane ietewed 
SN AMMO: oie didn cdeisieinacicam wes ddxdda eee 
CONG Hite cd nena ha Kcteddussbalegeeuee eared WE Cs ceGatestkemes 
I would 0 would not 5 like to talk to a representative. EM4 





to which it acts as an extension. At the end of the tube ts 
placed a resonator and a sensitive electrode. This tube 
is introduced into the liquid vessel so that its tip will be 
reached by the fluid as soon as the desired level is at- 
tained. As the liquid nears the tip of the pick-up, the 
relav is actuated to open or close a solenoid or motor- 
operating throttle valve by means of which the liquid is 
supplied to the tank in which the pick-up is placed and 
the desired level of the liquid is thus maintained. 

This type of control is applicable where the glass 
gage type is not practical and may be employed either 
under pressure or in an open tank. A modification, 
called an approach sensing unit, is a construction similar 
to the immersion unit and is responsive to pulverized 
solids with a high dielectric constant and may also be 
used for the control of liquids. 

Gas and liquid flow control may be used of a diif- 
ferential manometer with an orifice plate which oper- 
ates on the principle of the venturi meter. The throat 
of such a plate constricts for a short distance the 
flow through the orifice with the result that the 
pressure established at a point just beyond the orifice 
will be lower than that at the entrance to the orifice. 
If therefore a glass U-tube, or manometer, is con- 
nected, one leg to the. incoming side and the other 
to the outgoing side of the plate, the liquid in the 
U-tube will stand at heights corresponding to the 
respective pressures. The use of a gage capacitive 
pick-up clamped on one leg of the glass tube will gov- 
ern the operation of a motor valve by which the flow 
is established or discontinued. 

A photoelectric cell, with a light source which 
throws a beam across the surface of the liquid, may 
be used to perform the same purpose. In this case the 
light source is mounted in one wall of the vessel in 
which the level is to be maintained and a photoelec- 
tric relay in the opposite side. Both units are so set 
that the light beam from the source shines directly 
into the relay and, depending upon the adjustment, 
causes the relay to function as normally open or 
normally closed, for the actuation of a motor or valve. 
Liquid rising in the vessel will interrupt the beam 
of light and cause the relay to start or stop the motor, 
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... nearing the vanishing point...” 


TELL BERNA, General 1942 alone, the industry pro- 


Manager, National Machine 
Tool Builders’ Association 
(addressing the Cincinnati 
Chapter, American Society of 
Tool Engineers upon what 
lies ahead) — 

“Unlike tanks, guns and 
ships, the machine tools built 
for war purposes are not ex- 
pendable in the war effort. 
They will remain on hand and 
available for peace-time pro- 
duction purposes after the 
war is over. Well over 90 per 
cent of the machine tools 
built in the last four years. 
when the time comes, can be 
turned immediately towards 
peace-time production. In 
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duced ten times as many ma- 
chine tools as were absorbed 
by the world in a prosperous 
pre-war year and they will 
have ten to twenty years more 
of useful life before them. 
Obviously, the post war mar- 
ket for machine tools appears 
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to be nearing the vanishing ! 


point. It is easy to under- 
stand the concern of the ma- 
chine tool builders over re- 
negotiation, which threatens 
to make it impossible for them 
to retain sufficient reserves to 
enable them to survive from 
the end of the war to such a 
time as they may be able to 
regain their markets.” 


or open or close, the valve, as may be needed to 
inaintain the desired level. This arrangement acts 
virtually as a float switch but requires no mechanical 
connections between a float and switch. 

If the fluid controlled is transparent, the relay 
must be quite sensitive to respond to slight differ- 
ences in transparency. Another objection to such 
an arrangement is that it requires the light source 
and the relay to be placed at the level of the water 
or other fluid and demands water-tight protection. 
To overcome this objection, these elements may be 
placed above the fluid level and adjusted at an angle 
of 45 degrees so that the light ray, when the level 
is reached, will be reflected back into the relay and 
actuate functioning as above described. 

\ similar arrangement of light 


source and cell 
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AGE glass pick ups (A) may also be used with sens- 


ing controls through (B) this sort of an arrangement 


placed at the bottom of the vessel wil produce re- 
verse action so that it will act as a pump-up or pump- 
down control. 

Another all-electric type of liquid level control 
requires no float since it depends upon the conduc- 
tivity of the liquid being regulated to complete the 
circuit that actuates the starter, solenoid or motor 

(Continued on p. 178) 
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FOR SHOCK-RESISTANT TABLEWARE, Mel- 
mac P-3020 is odorless, tasteless and 
offers such outstanding advantages as low 




























moisture absorption, resistance to boiling 






water, unusual chemical inertness, excel- 
lent surface hardness. 





NEED SHOCK-RESISTANCE? 


THIS NEW MELMAC 
FOR SEVERE SERVICE OFFERS 





UNUSUAL PROPERTIES! 


Here's a third type of MELMAC* developed in Cyanamid’s Research Laboratories 
to really ‘‘take it’ ! Known as Melmac P-3020, this new thermosetting melamine- 
formaldehyde material is chopped cotton fabric—filled for high strength. And 


in addition, it has the same exceptional characteristics that have earned an im- : 
P CIRCUIT BREAKERS and other electrical parts 


portant place in industry for other Melmac plastics—high dielectric strength, molded of Melmac combine shock-resistance 
with flame and = arc-resistance, dielectric 
high arc-resistance, flame-resistance, and excellent durability. strength, heat resistance. 


Perhaps Melmac P-3020 can improve your product. Natural (mottled white) 
and black Melmac plastics are available on preference ratings for essential use. 
Just drop us a line for further information and data sheets. For future planning, 


we will be glad to send you test samples of Melmac P-3020. 


AMERICAN CYANAMID COMPANY 


Plastics Division 





S$@ West SOTH STREET . NEW FORE, NM. ¥. 


*Reg. U. S. Pat. Off. 





IN HEAVY DUTY TELEPHONES, the high shock 
BEETLE - MELMAC al aadies 


resistance and flexural-strength of Melmac 
P-3020 combine with other properties to meet 

¢ Y A ga A Ba j D the most severe service conditions, contribute 
to long life. 
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Vlew Materials, Equipment, 
Electrical and Mechanical Parts, Finishes 





TANDEM POWER RHEOSTATS 


Are made only on special order because of wide choice 
of resistance values, tapers, taps, and hop-offs. Two 
or more 25 or 
50 watt units are 
rigidly coupled 
and held in a 
metal cradle. 
One-hole mount- 
ing and locking- 
projection  fea- 
tures of  indi- 
vidual rheostats 





are retained and 
all go through 
the same degree of rotation as the shaft turns. They 
are insulated from each other and from ground. Claro- 


— 


stat Mfg. Co., 285 N. Sixth St., Brooklyn, N. Y. 


MILLION-CHOICE PUSHBUTTONS 


Provide unusual flexibility through large number of 
combinations possible of black or red, long or short 





molded buttons; mushroom-head operators; selector 
switches ; vari-colored indicator lights; and padlocking, 
“safe” devices. Eight sizes are supplied for either 
vertical or horizontal mounting. They have tight-fit- 
ting dust-proof covers which when removed, provide 
access to both sides of the control for wiring or main- 
tenance. Concentric knockouts are located in the die- 
formed end plates. Enclosures are listed as Nema 1, 
general purpose. Cutler-Hammer, Inc., 315 N. 12 
St., Milwaukee, Wis. 


ARC RESISTANT PLASTIC 


This modified melamine-formaldehyde molding com- 
pound can be easily equipped with metal inserts. Even 
long cycling between 250 and minus 20 deg. F. pro- 
duces no tendency toward cracking around these in- 
serts. Because the decomposition -products of nitro- 
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gen compounds are non-conductive and the melamine 
tvpe plastics are high in nitrogen, this material ex- 
hibits excellent anti-tracking properties. Derivatives 
of carbon compounds as in phenolic and hard rubber 
plastics are highly conductive. Modification of the 
basic melamine has eliminated brittlesness and shrink- 
age cracking which were its two unfavorable character- 
istics as far as electrical insulator uses were con- 
cerned. Monsanto Chemical Co., St. Louis, Mo. 


LOW FRICTION BRUSHES 


\lso exhibit low contact drop and high current car- 
rying capacity. For ring and commutator specifica- 
tion, these copper- 
graphite and silver- 
copper - graphite 
units are of par- 
ticular potential 
usefulness in air- 
craft products. 
Some of the types 
in the line were de- 
veloped for current 
control apparatus 
where extreme pre- 
cision is vital. They 
are molded integral 
with shunts so that connection will be perfect. Kev- 
stone Carbon Co., St. Marys, Pa. 


SPLASHPROOF SWITCH 


Meets Navy shock tests. This marine type unit is 


supplied in 2 and 3 pole, double-throw, 30 to 100 
amp. 250 volt ac. or 
de. and 575 volt ac. om 


Fusible and non-fus- 
ible styles are avail- 
able. Switches rated 
at 575 volt ac. have 
250-volt Navy fuse 
spacings. These units 
are an extension of 
previously — available 
single-throw switches 
of similar design. 
Square D Co., 6060 
Rivard St., Detroit 
Mich. 





HIGH-ALTITUDE GENERATOR BRUSHES 


Reduce wear to 14990 in. per hr. in flying duty above 
30,000 it. This constitutes a life increase of more than 
5000 per cent in generator brushes for combat planes 
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When the Conventional 
is Upset, Call in Experience 














111¢ 
a There's nothing like the stratosphere to upset the conventional de 
ae —as was proved by conventional contact material in a 200 4 ; oe 
ae ampere relay for military aircraft. emma \ i“ 
nk- \ 
ter- In the factory, on the ground, the relays functioned perfectly; Naat 
on in the air, six miles overhead, the contacts stuck . . . , 

The cause? The remedy? And no time to lose! The relay manu- 

facturer remembered Mallory experience and contact “know 
soe how” —and laid the problem in our lap for a solution “instanter”. 
per- The right answer lay in two Elkonite* alloys, operating against | i ; 
Sa each other. It did not take Mallory engineers long to find the ma 
par- combination ... develop a Mallory contact assembly ... it was oF 
nies unconventional, but it passed all tests...stood up on loads a 
cts. considerably over the 800 ampere overload tests... gave con- 
4% siderably longer life without sticking or welding. No appreciable 
Sel difference in operation appeared between sea level and strato- 
‘atus sphere temperature. 
pre- 
They Score one for cooperation based on contact knowledge. Check 
he it off as part of the day’s work for Mallory contact men. They, 
rae too, are eager to speed victory production and they are hunting 

trouble — with contacts and complete contact assemblies — 
because here is one place where they always can help. 
lit S 

co acts P. R. MALLORY & CO., Inc., INDIANAPOLIS, INDIANA 
si * Cable Address —PELMALLO 
FF. ! aed *Reg. U.S. Pat. Of. 
CONSULT MALLORY \ P.R. MALLORY & CO. Inc. & © 
for Contacts and 
Contact Assemblie A i i @) RY 
ELECTRICAL CONTACTS AND CONTACT ASSEMBLIES 
NON FERROUS ALLOYS, POWDERED METAL ALLOYS 

ES 
above 
e than 
planes 
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Available in sizes up to 75 KVA 


Large amounts of POWER 
Can now be controlled by a 
push button or automatic device 


Choose POWERSTAT MOTOR DRIVEN VARIABLE 
TRANSFORMERS for control. When regulation of 
voltage, current or power is nessesary in your design, 
POWERSTATS are the answer to your most rigid speci- 
fications. This equipment is an engineered combina- 
tion of a POWERSTAT VARIABLE TRANSFORMER and 
a highly damped low speed motor of advanced design. 


for 


SMOOTH STEPLESS CONTROL 
EXACTING CORRECTION 
FREEDOM FROM OVERSHOOTING 
ZERO WAVE FORM DISTORTION 


CONNECTION TO AUTOMATIC OR PUSH 
BUTTON CONTROL STATIONS 


GOOD REGULATION WHERE OUTPUT IS TO BE 
INDEPENDENT OF LOAD AND POWER FACTOR 


SELECT 
POWERSTAT MOTOR DRIVEN VARIABLE TRANSFORMERS 


Send for POWERSTAT Bulletin No. 149 ME and 
Automatic Voltage Regulator Bulletin No. 163 ME. 


SUPERIOR ELECTRIC CO. 


87 LAUREL ST. BRISTOL, CONN. 


operating at extreme heights. Further, it removes a 
serious hazard that existed before in the possibility of 
brushes being completely consumed during a single 
fight and jeopardizing vital electrical services par- 
ticularly under combat conditions. Available only on 
military aircraft manufacturer orders. Westinghouse 
Electric & Mfg. Co., East Pittsburgh, Pa. 


PLASTIC FROM REDWOOD WASTE 


Duplicates durability of lumber from those giant trees. 
Available in abundant quantities, a thermoplastic fiber 
or powder 
made from 
redwood 
chips works 
easily in com- 
pression 
molding 
equipment 
or standard 
hard rubber 
fabrication 
machinery. 
Finished 
products have 
excellent ten- 
sile strength 
and attrac- 
tive appear- 
ance and can 
be given spe- 
cial proper- 
ties by mixture with other resins and _ plasticizers. 
Credit for the endurance and strength of parts made 
from the plastic is given to fractions, called phloba- 
phenes, of the original wood. They are formed in 
nature from catechol tannin, a water-soluble substance 
produced by the growing trees. The end product, or 
phlobaphanic structure, of the redwood gives it its 
well known resistance to decay. Sheller Mfg. Corp., 
Portland, Ind. 


LIGHTWEIGHT AIRCRAFT SWITCH 


Serves as limiting device with ‘3. 1n. overtravel. Con- 
tact mechanism is snap-acting double-break for high 
current rating and = in- 
dependence from effect 
of vibration. Options 
are: single-circuit, NO; 
single-circuit, NC; Two- 
circuit, NO and NC. 
Connections can be 
either by solder lug or 
AN connector. Temper- 
atures can be withstood 
throughout a range of 
95 to minus 40 deg. C 
and so can the effects of 
altitudes from sea level 
to 40,000 ft. Mounting 
of the unit can be from either side to permit left or 
right operation of the plunger as desired. Parts are 
corrosion-proof to the extent of meeting the 200-hr. 
salt spray test and for specification points where mud 
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Above: Morris Ketchum, Jr., and Lustron battery case for 
walkie-talkie radio. Recognized as an expert in the 
design of modern commercial buildings, Mr. Ketchum is 
associated with the New York architectural and engineer- 
ing firm, Harrison, Fouilhoux and Abramovitz and is an in- 
structor of Architectural Design, New York University. 


Ceiling: Standard size, clip-on panels of trans- 
lucent Lustron — chosen for its lightweight, 
dimensional stability and acid resistance —carry 
over both the outside lobby and the interior. 
Above panels is overall lighting system including 
both incandescent and fluorescent illumination. 


Photomural wall, eight feet high and the 
length of the store, is mounted on continuous 
length of Resinox or melamine-bonded plywood. 
A film of transparent plastic protects it from 
weor and careless hands. As a result, it can be 
cleaned with soap, water and scrubbing brush. 


The Broad 
and Versatile Family 
of Monsanto Plastics 


(Trade names designate Monsanto’s 
exclusive formulations of these 
basic plastic materials) 


LUSTRON (polystyrene) - SAFLEX 
(vinyl acetal) +» NITRON (cellulose 
nitrate) + FIBESTOS (cellulose ace- 
tate) » OPALON (cast phenolicresin) 
RESINOX (phenolic compounds) 


Sheets - Rods + Tubes + Molding 
Compounds - Castings - Vuepak Rigid 
Transparent Packaging Materials 
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SERVING INDUSTRY...WHICH SERVES MANKIND 


FROM A WALKIE-TALKIE BATTERY 


... A CAMERA STORE FOR 194X! 


Stories of a number of wartime plastics same qualities; Mr. Ketchum has gone 
uses contributed to this conception of a on to visualize a complete store based 
camera store for 194X by New York on the logical development of wartime 
Architect Morris Ketchum, Jr. One which advances in several other Monsanto plas- 


particularly fired his imagination, however, _ tics as well. 
was a battery case for compact walkie- Mr. 
talkie radios molded from Lustron, Mon- 
santo’s lightweight, water and weather 
resistant polystyrene. 


Ketchum’s store, however, is by 
no means an all-plastics creation. Where 
other materials promise to serve better 
than the plastics we may expect to have 


Starting with a ceiling of translucent available in the near future, those other 
Lustron panels which make use of those materials have been specified. 


Ceiling moldings support panels, also serve as Canopy faseia: plastics-bond- 
continuous wireways or plug-in strips for down- ed plywood which could be 
light fixtures. They might be formed from any surfaced in ony desired color 
one of three Monsanto plastics, Lustron, Resinox with newtypes of recently de- 
or the newest of the family, melamine. As panels veloped weather, water and 
are removable, lighting system is easily rebuilt. age resistant melamine resins. 


Projection screen: Rear wall of sales area is a Supporting columns: thin, 


large, recessed screen on which could be shown strong columns of steel or one 
still or motion pictures. Screen, perhaps of a of the new, light metal alloys. 
plastics composition, is recessed to increase its Where maximum strength per 
luminosity and might also be mounted on light, unit of area is desired, metals 
dimensionally stable, plastics-bonded plywood. cre still superior to plastics, 








PLASTICS | 





Monsanto is interested 


Canopy letters: molded from 
translucent, colored  Lustron. 
Thanks to Lustron’s ability to 
“pipe” light, they could be 
edge-lighted from a concealed 
source in the canopy fascia. 





Door, glazing, and show- 
cases: might some day be form- 
ed from non-shatterable, flexi- 
ble or semi-flexible sheets of 
transparent plastic but in pre- 
dictable future should be glass. 


WHAT EVERY PROPHET SHOULD KNOW 


Frankly, much development work has yet to be done in 

| laboratories of established building materials suppliers 

ONSANTO | = and plastics manufacturers alike, before the store Mr. 
Ketchum has sketched opens for business. As one of 
the nation’s largest producers of plastics, however, 
in encouraging intelligent, 
creative prophecies like Mr. Ketchum’s. For only when 
the logical possibilities and limitations of plastics are 
fully understood can they contribute to the fullest to a 


better postwar world. MONSANTO CHEMICAL Com- 
PANY, Plastics Division, Springfield, Massachusetts. 
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and sand may be encountered, a rubber protector can 
he supplied to close the plunger space. General Elec- 
tric Co., Schenectady, N. Y. 


GAS-TIGHT TERMINAL 


Developed for use on radio coaxial cables but generally 
applicable where an insulated terminal is required for 
equipment in a sealed container. 
The unit shown is installed on 
the end of a % in. coaxial cable. 
The seal is obtained by fusion of 
glass to metal by using a metal 
alloy of suitable coefficient of ex- 
pansion. Victor J. Andrew Co., 
363 East 75 Street, Chicago, IIl. 





CHEMICAL VAPOR 





WATERPROOFER 
Applicable to cloth. paper and ae 
many other materials, a clear 
waterproofing liquid (composed 
of various chemicals which vapor- e 


ize at a temperature below 100 
deg. C.) is used to vapor-treat in 





Just of the Press| fe apraeat 


’ requires but a few minutes. Ma- 
sae Sacaeert terials may be given a supplementary exposure to 


ammonia vapor to neutralize such corrosive acids as 

IT’S TIMELY may collect during treatment. This process results 
in an extremely thin film forming on the surface, the 

So Send TODAY for Your Copy! structure of which has not been determined by chem- 
ical analysis. One of the most important uses so far 


2, 9 " is for the treatment of ceramic insulators for radio 
omplete wformalion equipment. General Electric Co., Schenectady, N. Y. 
on Timing Motors 
AIRCRAFT BREAKER-SWITCHES 
FOR USE IN: Constitute an extension of ratings into larger sizes 


Automatic Reset Timers than previously supplied. Four have been added: for 
. 80, 90 10 
—Time Delay Relays— a a 100, 
ee and 125 amp. 

Vacuum Tube Circuit— <j I 
n all sizes, 

Controls, etc. a ia 
plastic and 
sealed at the 
factory. SP, 
ST contacts 
are actuated 


by toggle 


Extensively used in Plate 
Circuit Time Delays for 
Communication Equip- 
ment. 





mechanism 
which gives 
quick - make 
and - break 
while bimetal 
element pro- 
vides time 
limit protec- 
tion from 
ove r loads. 
For emerg- 
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ar.) oper- 
* INCORPORATED * fae 
ation, these breakers can be held closed on overloac 
but will open as soon as released if the overload still ee 
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vapor- © H J 4 
w 100 .o Ol ere S ow 
reat in 
yrocess ] The conductor is perfectly and permanent!) 
Ma- centered in helically applied insulation 
ure tc that stays put and will not migrate or 
ida: in flow undet the action of heat, oil, grease, 
etc. 
results 
e, the Dense felted asbestos insulation impres- 
chem- nated with heat, flame and moisture 
so far resisting compounds will not dry out, 
radio bake brittle of crack with vibration. 
N.Y Withstands conductor-heating overloads 
and wont burn even when exposed to 
copper-melting arcs. 
sizes 3 Lubricated varnished cambric for high 
1: for dielectric strength and high moisture 
100 resistance, in the Rockbestos A.V.C. 
; , Construction, protected from heat, flame 
=P. and oxidation between two felted as- 
SIZ@s, bestos walls. 
are 
and Felted asbestos insulation impregnated 
t the with heat, flame and moisture resisting 
SP compounds. Has the same properties as 
itacts described in No. 2 and acts as a heat- 
uated parrier against high ambient tempera- 
rgle rures. 
ism Lr 
gives g A tough, rugged, smooth-finished as- 
sae bestos braid “impregnated with heat, 
aii flame and moisture resistant compounds Rockbesto ; 
a to make 4 non-deteriorating, heatproof, Saia S wires, 
netal fireproof jacket, highly resistant to oil, the three basi 
pro- grease, moisture and corrosive fumes. ae in 122 aed d 
‘ime nusual applicati ard types. Speci 
. Ons wi - Opecial wi 
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| 20-watt, 30- and 40-watt, 
| 65-watt, and 100-watt. 





prevails. Mounting holes are equipped with self-lock- 
ing stop nuts and are centered in conformity with 
established standards. Connections are made to 
threaded stud terminals which are supplied with nuts 
and washers. Weight is 9 0z.; voltage, up to 29 de.; 
and altitude tolerance, sea level to 40,000 ft. The 
switches have undergone a vibration test of 55 cps. 
at %o-in. amplitude without failure and acceleration 
tests of 10 G. Ambient temperature range is 135 deg. 
F. to minus 60. Square D Co., 6060 Rivard St., De- 
troit, Mich. 


THERMO-MAGNETIC-TRIP BREAKER 
Responds instantaneously on short circuit while over- 
load protection is subject to time lag properties which 
prevent tripping on 
short-duration ex- 
cesses. Thermal- 
trip element is of 
the trimetal type. 
Single pole break- 
ers indicate inter- 
ruption by the re- 
turn of the handle 
to the off position, 
double pole units 
have signal but- 
tons. Capacities run 
up to 50 amp. at 
120 volt ac. through 
non-welding, quick-break contacts with magnetic arc 
quenchers. These new circuit breakers are interchange- 


| able with older units made by Frank Adam Electric 


Co., St. Louis, Mo. 


FLUORESCENT LAMP STARTERS 
Have features designed to give long service life. One 
type—A in illustration—comes in two sizes. One size 
is for use with either 15- 
or 20-watt lamps and the 
other size serves with 
30-and 40-watt tubes. 
Construction of the start- 
er is such that it can 
withstand the — severe 
abuse caused by lamp 
failure. The second type 





—B in the illustration— 
has four sizes: 15-and 


This unit has a timing 
device and a restarting 
position which contrib- 
utes to extremely long 
life. Sylvania Electric 
Products, Inc., Salem, Mass. 





PLASTIC BATTERY RETAINER 
Uses polystyrene as by-product from other war 
production. Acting to retain the material on the 
positive plates of lead-cell storage batteries, these 
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Accuracy demands that ELECTRIX 
Gages be identified as ‘’Precision 
Authenticators”, rather than as mere 
checking devices. They are the speci- 
fic controls to keep your parts within 
prescribed tolerances. ELECTRIX ac- 
curacy to within .00005 of absolute is 
your protection. 

When the war emergency descended 
















































upon us, we were one of the few 
manufacturers with the equipment 
and skilled, experienced organiza- 
tion necessary to supply gages, jigs 
and fixtures in quantity for precision 
production. 
We invite inquiries concern- 
ing your specific requirements 
for the products in which we 
specialize —33 diversified 
types of gages, and jigs, fix- 
tures and form tools. 


150 MIDDLE ST., PAWTUCKET, R. I 





Tells how to prepare ferrous 
and non-ferrous metals for 
BLACK OXIDE FINISHING! 


Here's a NEW, 90-page manual 
that electrica! manufacturers 
applying a black oxide finish to 
their war products should have 
lt is a concise technical guide to 
dependable, trouble-free sur- 
face preparation techniques. 





It describes Oakite alkaline materials and acid deterg- 
ents that speedily, thoroughly remove oil, grease, scale, 
rust, chips and shop dirt . . . degreasing and descaling 
methods that will help you get uniform, corrosion-resist- 
ant black oxide finishes on iron, steel, brass, copper, 


zinc and aluminum. Write for your FREE copy TODAY! 


OAKITE PRODUCTS, INC., 18H Thames Street, NEW YORK, N. Y. 
Technical Service Representatives in All Principal Cities of the United States and Canada 


OAKITE (4 CLEANING 
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separators have a number of technical advantages and 


provide longer life besides. Further, they use up less 
critical material than previous types. Electric Storage 


Battery Co., Philadelphia, Pa. 
MOUNT IN THE OPEN 


These fluorescent lighting ballasts have leads brought 
out through the bottom. This makes it possible to 
locate them outside 
the fixture base 
which can be small- 
er then since all it 
has to enclose is 
wiring. Iron and 
steel savings  re- 
sult. What’s more, 
the ballasts are con- 





served too because 
they operate in low- 
er ambient temperatures and without need for ven- 
tilating louvers or conduction plates. Ratings can be 
had for two and three 40 watt and two and four 100 
watt—most common war-plant-lighting sizes. Gen- 
eral Electric Co., Schenectady, N. Y. 


DIE-LESS PLASTIC PANELS 


Can be made in cylindrical shape, simple or compound 
curves. Where quantities required are small enough 
to question the justifi- 
cation of tool, die, or 
mold cost for items of 
the kind illustrated, they 
can be produced by a 
new, inexpensive  pro- 
cedure. First molded 
flat of thermoplastic ma- 
terial, they are formed to 
their final curvature as a 
further step and by the 
action of a special form- 


ticular panel, depressed 
white characters are con- 
trasted with a_ black 
ground to make an alumn- 
inum-saving control clos- 
ure measuring 734 by 27 
in. Theodore Moss Co., 
33 Flatbush Ave., Brook- 
lyn, N. Y. 


MIDGET HIGH-FREQUENCY MOTOR 


Weighs less than two pounds, turns up 6700 rpm. on 
800-cycle, 60/120-volt circuit. Power consumption 
is 20 watt. Particularly resistant to the entrance and 
effect of moisture, the unit is able to operate satisfac- 
torily to a temperature of minus 30 deg. F. In the 
standard type, frequency adaptation covers the range 
from 600 to 1400 cycle with some speed variation. 
With winding changes, it can go down to 400 cycle. 
Capable of withstanding rough service, the motor is 
particularly suited for specification within such products 
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Need RCA Tubes and other electronic equipment 


in a hurry? 


Need “trade-wise” expediting on important material 
orders that require intelligent follow-through? 


Then get in touch with your 
hearest RCA Tube and Equip- 
ment Distributor today! Filling 
hurry-up priority orders—often 
from stock—is his business. If 
he hasn’t got what you need, 
he'll know where to obtain it 
as fast as priorities permit. He 
knows the trade. He knows 
delivery conditions. Equally im- 


& 


hia 


‘Meet your RCA TUBE anc 
EQUIPMENT DISTRIBUTOR! 


.»e’Round the Corner Supplier of Electronic Items to War Industry 


portant, he knows the technical angles of the equip- 


ment that he sells. You'll find his technical help and 


V TECHNICALLY-INFORMED SERVICE 


V NORMALLY LARGE STOCKS 
¥ FAST DELIVERIES 
¢ INTELLIGENT EXPEDITING 


suggestions invaluable—and these, like his delivery 
facilities, pertain not only to RCA Tubes and Equip- 


ment, but to countless other 
related electronic items pro- 
duced by many other manufac- 
turers as well. 

There are over 300 of these 
RCA Distributors throughout 
the United States to serve you. 
If you do not already know 
the one nearest you, a list 
will gladly be sent on request. 


RCA ELECTRON TUBES 


RCA Victor Division, RADIO CORPORATION OF AMERICA, Camden, N. J. 
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HARPER 
BOLTS 


‘*‘Harper Bolts don’t 
rust. They’re tough 
and they’ll make 
this pump lasta 
lot longer.”’ 


Yes... the non-fer- 
rous and stainless fas- 
tenings made by Harper 
are adding extra tough- 
ness and extra service-life to vital parts of ships, tanks, 
jeeps, planes and other war equipment. Also in hundreds 
of war production jobs they are preventing failures of 
vital equipment and keeping production rolling. They 
have high tensile strength ;they resist rust, corrosion, 
many acids and alkalies and other tough conditions. 


4320 STOCK ITEMS... of bolts, nuts, screws, 


washers, rivets and accessories in the non-ferrous and 
stainless alloys. 


WRITE FOR CATALOG ... and reference book— 
80 pages—4 colors—193 illustrations—numerous tables 


and other data. Free when requested on a company 
letterhead. 


THE H. M. HARPER COMPANY 
2609 Fletcher Street, Chicago 
EASTERN BRANCH: 45 West Broadway, New York City 
Offices in principal cities 


HARPER Chicago 
EVERLASTING FASTENINGS 


BRASS © BRONZE © COPPER © EVERDUR 
MONEL © STAINLESS 





SPECIFYING 


as radio transmitters where high frequency power 
sources are encountered. Westinghouse Electric & 
Mig. Co., East Pittsburgh, Pa. 


RADIATION HEATERS 


Consist of nickel-chromium ribbon, folded, formed, 
mounted in porcelain, and supported by metal frames. 
Suggested for specifications within 
glass annealing, drying, asphalt and 
synthetic rubber process, and oil re- 
fining equipment, the units have ample 
implications for other uses. Heater 
illustrated, which is 14 by 31 in, 
rates 3 kw. at 120 volt. Any number 
of similar sections can be welded to- 
gether in such a way as to elimin- 
ate internal connections, while other 
sections are available with semi-cir- 
cular or cylindrical shapes. Operat- 
ing temperatures run from 300 deg. 
F. to 1850. Harold E. Trent Co., 
Leverington Ave. & Wilde St., Man- 
ayunk, Philadelphia, Pa. 


TOUGH LITTLE CONTACTOR 


Combines minimum size and weight with ability to 
perform well under the most adverse conditions. Points 
where the units 
are suggested as be- 
ing particularly ef- 
fective are in the 
control of solenoids 
and motors. in 
aircraft. Meeting 
USAAF _ require- 
ments, two sizes 
are manufactured : 
50 and 100 amp. 
The smaller is 
21% 6 by 2 in. and 
weighs 434 oz. 
while the other is 
23% by 2% in. and weighs 11 oz. Tolerance to alti- 
tude is effective from sea level to 40,000 ft. and the 
contactors can be mounted in any position on a base 
of metal or non-metal. General Electric Co., Schen- 


ectady, N. Y. 





COMPENSATING HALF-WAVE RECTIFIER 


Has permanent stability with a working range from 


75 to minus 70 deg. C. This unit exhibits negative 


eae 





temperature coefficient which results in compensation 
when used with relays and meters which have positive 
coefficients. Ac. ratings are 10 volt for two rectifying 
elements %»o in. diam. in a plastic case 1% 4. Four 
elements rate 20 volt and so forth. For continuous 
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INTERNATIONAL RESISTANCE COMPANY 


405 N. BROAD STREET - 


JULY 


IRC RESISTORS Send the Signal 


When trouble develops on a high voltage power 
line, time is of greatest essence. For in our fast- 
moving electro-mechanical age, minutes quickly 
translate themselves into countless man-hours. 
Communications go ‘‘dead’’ . . . lights snuff out 

. vital production grinds to a sudden halt. . . 
and it’s “‘taps’’ for a busy world. 


Another IRC Contribution 
Until comparatively few years ago, when power 
transmission interruptions occurred, 
it often required hours to locate the 
trouble. Today, thanks in part to 
the contribution of IRC research 
engineers, the point of disruption in 
any electrical circuit—whether power 
or communications—can readily be 
spotted in a matter of moments. 


1945 


Specially designed, IRC high voltage power re- 
sistors dependably dissipate the heavy loads and 
deliver the voltage required to operate trouble- 
signalling mechanisms. On receipt of signal, other 
instruments in which resistors play an important 
role accurately locate the point of disturbance 
within a few feet. 

Here at IRC we welcome—and usually solve— 
unusual problems in the field of resistance devices. 
And because IRC makes more 
types of resistance units, in more 
shapes, for more applications than 
any other manufacturer in the 
world, many leading engineers 
make it a point to seek our un- 
biased counsel. There is no obliga- 
tion, of course. 
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Typical small parts produced 
on Goat drawing presses for 
materials from .005” to about 
1/16” thick, maximum draw 
approx. 4” and blank diameter 
8”. For items running 50,000 
to 500,000 total require- 


“INQUIRIES INVITED 


GOAI,, IRL LL (eo 


Division Of THE FRED GOAT CO., INC 
Machinery Specialists since 1893 
320 DEAN STREET, BROOKLYN, N. Y. 


ments. All types of materials. 
GOAT specializes in the pro- 
duction of stamped, drawn 
and formed metal parts rang- 
ing from .002” to 1/16” 
metal thickness using all type 
metals and alloys. 
































Precision-ize Pencil Drawings 
Sharp Prints without Inking 
Relieve Draftsmen Shortage 

Speed Production Time 

Cut Operating Costs 

Make Old Boards Better Than New 


Cover worn-out boards. Make new boards 
more efficient. Most perfect drawing surface 
yet conceived. In use in over 1000 plants. 
pur Costs very little. Write for details and trial 
offer on No-INK DrawincG Boarp Tops. 


—— 


Yes, Immediate Delivery! 
w. H. LONG co., 425 N. CLARK ST., CHICAGO—EST. 1911 
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loading, the dc. rating is 1 ma. while instantaneous is 
3 ma. In the forward direction, impedance is of the 
order of 1000 ohm and the other way; 1 meg. per 
plate. Sealing. compound closes the units against 
moisture and other atmospheric effects. Two terminals 
are provided for soldering. Selenium Corp. of America, 
1800 W. Pico, Los Angeles, Calif. 


STILL NEED MANUAL CONTROL 


In the starting up of process equipment it is often 
more satisfactory to reach stability under manual 
control before 
switching to auto- 
matic. This control 
unit is designed to 
facilitate such oper- 


ation. Besides the 
three _— positions 
usually provided 


on controls of this 
type: “automatic,” 
‘‘manual,’’ and 
“service,” a fourth, 
“test,” is incorpo- 
rated here. By its 
use manual control 
can be maintained 
while complete and 
accurate readjustments are made, without disturbing 
the controlled elements, prior to going on “automatic.” 
Since this automatic-manual unit is designed to be con- 
tained in the same case with a standard recorder-con- 
troller of the company’s make, it can be added to such 
a unit in the field. Taylor Instrument Co.’s, Rochester, 
BE: 





WEATHERPROOF PHOTO RELAY 


Is suitable for rapid and accurate counting, control- 
ling, sorting, and limiting operations. It has contacts 
for 2 amp. at 115 volt, 25 to 60 
cycles or 0.5 amp. at 115 volt 
de. Besides the phototube, the 
enclosure contains a_pliotron 
which has its filament oper- 
ating at full line voltage—obvi- 
ating need for a transformer 
and which incorporates a 
diode to act as a rectifier when 
ac. power supply is used. Lens 
system and shade minimize 
extraneous-light interference 
and the optical arrangement 
increases sensitivity. There 
are no positional requirements and the relay can be 
adjusted for operating conditions without need for 
removing the cover. Chassis is easily removable for 
inspection, service, or combination with other apparatus 
in another enclosure. General Electric Co., Schenec- 
tady, N. Y. 








BLUE WELDING GLASS 


Permits improved vision with optical protection under 
conditions where sodium yellow glare is present. This 
includes aluminum and bronze welding and _ work- 
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DESPITE FAST-CHANGING 


OU may be coiling movie films, 

or drawing heavy steel strip. 
To insure uniform quality or gage 
and to prevent breaks and shut- 
downs, constant tension must be 
maintained throughout each run. 
In many such operations, tension 
control is a job for ‘‘the short cir- 
cuit in harness’ the amplidyne. 


The amplidyne can hold tension 
constant throughout acceleration, 
running, and deceleration, or in 
coiling where motor speeds must 
vary with the change in coil 
diameter. It can automatically 
synchronize the speed of the coil 
with the speed of the material 
moving toward it. It can limit 
speed to a safe maximum and it 
permits tension to be easily ad- 
justed to meet different conditions 
from run to run. 


In designing the amplidyne, G-E 
engineers ingeniously incorporated 
a short circuit, together with load- 
current compensation, making an 
instantly responsive amplifier which 
gives minute electric signals the 
strength to direct the heaviest 
machines. Eliminating vibrating 
contacts and other control devices, 
the amplidyne simplifies circuits, 
and also maintenance. It is as re- 
liable, long-lived, and easy to 
handle as a conventional m-g set. 


Our booklet, ‘‘The Short Circuit 
That Moves Mountains,” tells 
how the amplidyne operates, and 
shows how it can be used to con- 
trol speed, torque, position, and 
other functions in a wide variety 
of applications. Ask our local 
office for Bulletin GEA-4053. Gen- 
eral Electric, Schenectady, N. Y. 
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Behind this 
Label..... 


@ A rich pioneering experience in high- 





capacity electrolytic capacitors for motor- 
starting; an engineering background without 
equal in this specialized field; production 
facilities fully geared to wartime requirements 
today and peacetime needs tomorrow — 
such are some of the vital facts behind that 
Aerovox label. 


And remember too that the greater portion of 
all motor-starting capacitors in daily use have 
been made by Aerovox. Also, Aerovox 
maintains the outstanding line of replacements 
for servicing all capacitor-type motors. 


@ Send us your problem... 


Whether it has to do with capacitors for motor- 
starting purposes or for any other function, send that 


problem to us. Latest literature sent on request. 


(\ EROVOX 


Y// DDIM Gags | 
TESTED 


AEROVOX CORPORATION, NEW BEDFORD, MASS., U.S.A. + Sates OFFices IN ALL PRINCIPAL CiTlES 
Stem UR eee, er ee Mr Mea he L I Cete mee) e e 





ing of glass as examples. For acetylene and electric 
welding, standard green glass is still recommended be- 
cause the new material is designed for reducing sodium 
glare only. Willson Products, Inc., Reading, Pa. 


TOTALLY ENCLOSED MOTORS 


Come in polyphase, 60-cycle induction, and _ single 
phase, 60-cycle capacitor types. Frame sizes range 
from 203 through 
225 for polyphase 
and include %, %4, 
and 1 hp. at 900 
rpm.; 34, 1, and 
1% at 1200; 1, 
114, and 2 at 1800; 
and 1% and 2 at 
3000. Single-phase 
motors are supplied 
in frame sizes 203 
and 204 which cov- 
er 34 hp. at 1200 
rpm.; 1 and 1¥ at 
1800; and 1% and 
2 at 3000. Mounting dimensions are the same as open 
motors of the same rating. Protection against physical 
damage, electrical breakdown, and normal wear and 
tear are the objectives of the design. Extensive use 
of cast iron has the aim of unusual resistance to vari- 
ous adversities. General Electric Co., Schenectady, 


NM. % 





SIZE-ADJUSTABLE FOOTSWITCH 


Has two models: one for a light pressure of 24 oz. 
and the other for about three pounds .. . . to be used 





where accidental contact is to be avoided. Design is 
for heavy duty with an expectation of many million 
operations. Contacts are rated at 10 amp., 125 volt 
ac. Electrical connections are made through standard 
BX. Toe plate construction is such that pressure at 
any point of its surface produces contact in the switch 
mechanism, many variations of which can be supplied 
to meet specifications. General Control Co., Cam- 
bridge, Mass. 
CERAMIC TYPE PLASTIC 

Combines the useful electrical characteristics of poly- 
styrene with improved machining and other physical 
properties. Black in color, it resembles unglazed por- 
celain in texture after machining. Signal Corps ap- 
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proval applies for certain uses within the 5 to 10 meg- 
acycle range. Dissipation factor is as follows: 
























Frequency Dissipation 

100 ke. 0.00036 

500 ke. 0.00035 

1 me. 0.00036 

5 me. 0.00042 

* Powerful 50 me. 0.00070 
100 me. 0.00088 


* Dependable 


* Economical 


By comparison, polystyrene has a constant dissipation 
factor of 0.0003 from 1 me. to above 200. Printloid 
Inc., 93 Mercer St., New York, N. Y. 








ACCURATE WIRE-BOUND RESISTORS 


| Find specification points in precision apparatus. Weight 
| and size are minimum. With a half-watt rating at a 


My is 





maximum resistance of 500,000 ohm, one type is %¢ 
| in. both diam. and length. The one-watt size has a 
| maximum resistance of 1 meg. in a unit %¢% in. diam. 
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BETTER HEAT INSULATOR 


Has air spaces so small that molecular motion is ob- 
structed with a resulting insulating effect equal to 
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In 
STAN IES | the theoretically perfect “still air’. A fine powder, comf 
this material is a silica aerogel which must not be into 
PORTABLE allowed to come in contact with water. It is not hygro- chair 
POWER UNITS scopic, however, like silica gel. Since it is free-flow- eon! 
ing its container must be tight but filling is easy and, utilis 

aided by a vibrator, the insulation quickly reaches 
its final settled volume of about 30 per cent reduction pres 
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“Productionally” practical today, yet 
reserved for tomorrow, is this all-plas- 
tic chair. New moulding techniques 
and new materials have made it pos- 
sible for foresighted designers to 
create clear, transparent legs and back 
supports that give the illusion of sit- 
ting in space. 

In addition to unique plastic beauty, 
comfort and utility have been designed 
into virtually every feature of this 
chair of the future. Large presses can 
mould the entire body of the chair, 
utilizing a new method requiring less 
pressure. Preformed sponge rubber 
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From the Drawing Boards of Sundberg and Ferar 


cushion replaces steel springs . . . and 
tailored upholstery is woven extruded 
plastic. 

This streamlined chair is simply an 
indication of thousands of plastic ap- 
plications in furnishings, appliances 
and industrial equipment now on the 


KURZ-KASCH 


drawing boards for post-war produc- 
tion. To help you plan today for your 
products of tomorrow, it will pay you 
to consult the Kurz-Kasch plastic en- 
gineers, tool makers and moulders . . . 
specialists in plastic design and pro- 
duction for more than a generation. 





Planners and Molders for the Age of Plastics 


Kurz-Kasch, Inc., 1417 South Broadway, Dayton, Ohio 
Branch Sales Offices: New York @ Chicago © Detroit © Los Angeles © Dallas ¢ St. Louis @ Toronto, 
Canada. Export Offices: 89 Broad St., New York City 


145 








WITH DJALCO 
TAI Me Ta ASSEMBLIES 







Preferred where 
variabie light in- 

tensity is required: 

Series D.V. uses superior 
built-in mechanical shutter! 
Series D.P. uses polaroid discs. 


VARIABLE-INTENSITY SHUTTER-TYPE 
PILOT LIGHTS NEEDED OVERNIGHT? 


You'll get sure-fire emergency service from DIALCO ... That is 
a fact for which Government Depts. and large manufacturers have 
expressed gratitude. 


We manufacture over 300 TYPES OF 
WARNING & SIGNAL PILOT LIGHT FOR 
ASSEMBLIES. Therefore your needs should be 
filled by our standard models. QUICK 


ACTION 
Vines 
Now! 


But if your problem requires a special design, 
we will quickly submit samples for your approval. 


Request NEW Catalogue, 
atiention Dept. D-2. 


DIAL LIGHT CO. «5 4" we 


90 WEST STREET + NEW YORK.N. Y. 


The only temperature control 
unit that has = 1/10 degree 
sensitivity and a range ro 
minus 100° to plus.600 F 


High load-carrying capacity 


Because of its many applications to 
all forms of heat (and cold) control, 
the THERMOSWITCH has long been 
outstanding. Special and standard 
mounting heads has made adaptation 
possible in most branches of industry. 
Pictured above is a cutaway view of 
the cartridge THERMOSWITCH 
showing the precision parts and 
rugged, unique construction. Write 
for details. 


10 MAIN ST. 


ASHLAND 
MASSACHUSETTS 
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from loose filled bulk. Values of constant K for vari- 
ous temperatures are shown in the accompanying chart. 
Although the substance will not burn, part of it can 
be volatilized by heat. Two types are supplied: one, 
unopacified, for specification points under 100 deg. F.; 
and the other, opacified with 15 per cent by weight 
of metallic silicon, to reflect infrared at temperatures 
above that point. Monsanto Chemical Co., Merrimac 
Div., Everett, Mass. 


LIGHT, SMALL RELAYS 


Suggest specification in aircraft because of their com- 
bined sensitivity, ruggedness, vibration resistance, and 
range of operating 
and release speeds, 
Maximum pile-up 
capacity of one 
style is 6 springs 
in a unit weighing 
124 oz. and 3% by 
1% by 1% in. An- 
other style with 12 
spring maximum is 
a little larger, 
weighs about 2 oz. 
Springs can be used in any combination required of 
make, break, and make-break. Vibration resistance, 
which is brought about by torsion rather than power- 
wasting friction, is good for 10.5 G. at 60 cps. Twin 
contacts on springs of special design break 1 amp. 
non-inductive or % amp. inductive and carry 2 amp. 
Operating speeds range from 2 to 16 ms. and release 
speeds, from 5 to 85. Coils are available from 150 
to 3500 ohm for operation up to 48 volt de. Other 
features are extreme resistance to humidity, to tem- 
peratures from 130 deg. F. to minus 40, and to in- 
sulation test voltage up to 500 ac. Automatic Elec- 
tric Co., 1033 W. Van Buren St., Chicago, Il. 





SHUTTER ANNUNCIATOR-RELAY 


Changes from black to red when armature is in oper- 
ated position. Designed primarily for shipboard alarm 





systems where it not only registers trouble at a remote 
point but also closes a signal circuit to call attention 
to the difficulty. Contact pile-ups can be altered to 
suit particular points of specifications. Usual arrange- 
ment has one SP, ST, NO contact. Because of its 
light weight of only 6 oz. and dimensions of 15¢ by 
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. An- 
ith 12 ~~ 
1m 1s HAYDU BROTHERS are playing a vital part 
arger, 
: 2 oz. in the important and strenuous war efforts of the Electronic 
red of 
stance, Industries ... supplying this field with over twenty-two 
DOW er Ae ) ‘ 
Twin “f/ million precision parts daily. 
amp. Ag 
2 amp. 
release No matter how large the quantity, how close the tol- 
m 150 
Other erance, how impossible the problem, we have always 
O tel e 
to in- arrived at a solution that saves time, money and 
Elec 

materials ... and waste of time, money or materials 

is criminal in these war times. 
1 Opt 
1 alarm i ; ’ 

Additional space, extra equipment permits us 

to serve more clients . . . faster, better, at 

greater economy. We have the experi- 

ence, engineering staff, the men and 
s aes ‘ ‘ ri the machines to undertake your diffi- ae ee ed 
| Saree cult problems. Consult us at once. Si Re Sh ibs a eee - 
SPECIALISTS IN BURNER TIPS 

a 05 a ae ee ee 
ttention . f METAL STAMPING FOR RADIO, 
‘ered to A MEMBER OF THE RADIO MANUFACTURERS ASSOCIATION ELECTRICAL rae we re a. D 
: ae Mt. Bethel Road, Plainfield, N.J. \ INSTRUMENT MANUFACTURERS 
e Or “ia 
15k by 
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Y-26 « Y-27 


COMPOSITE - BONDED - HIGH 
TEMPERATURE MICA INSULATIONS 
Recommended as Replacements for 
STRATEGIC BLOCK OR SHEET MICA 


In Many Applications 


@ Composite highly integrated insulating materials comprising 
mica splittings bonded with insulating. organic bonding 
agents. 


Compact, thin, flat, lightweight sheets completely resistant to 
repeated or continuous subjection to temperatures of redness. 


Strong, hard, durable—can be cleanly die punched without 
fracturing, breaking or flaking. 


High dielectric strength and insulation resistance. 

A dependable source of supply in unlimited quantities. 
Available in sheets in all thicknesses from .005" up. 
Also in punchings to specified dimensions. 


We suggest your consideration of Y-26 and Y-27 High Heat 
Mica Insulations as substitutes for Strategic Mica for your 
purposes, 


Your inquiries are invited and samples for test will be sent 
gladly on request. 


NEW ENGLAND MICA COMPANY 


Incorporated 
30 WOERD AVE., WALTHAM. MASSACHUSETTS 


PERMANENT 
MAGNETS 
i 


LITTLE Changes 
Can Make A 
BIG Difference 


But the important thing is—where and how changes 
in the design of permanent magnets should be made. 
That takes knowledge of the subject of magnetism. 


Perhaps our long experience in this field would be 
helpful, if you are not entirely satisfied with the 
performance of your present magnets. And once the 
improved design is worked out, we can supply 


your requirements in ALNICO or NIPERMAG. 


CINAUDAGRAPH CORPORATION 
STAMFORD, CONNECTICUT 70¢-3 





14 by 4 in. it is suggested for aircraft use especially 
in trainers where instrument board simplicity is a con- 
stant goal. <A pilot light can be substituted for the 
indicating shutter or the. shutter can be made phos- 
phorescent, or fluorescent where desired. Coils can be 
supplied for voltages up to 220 ac. or de. Cook Electric 
Co., 2700 Southport Ave., Chicago, III. 


ONE-PIECE CATHODE RAY SOCKET 


Provides enclosure and sealing against atmospheric 
damage to contacts, and resistance to high-voltage 


flashover at extreme altitudes. Character of dielec- 
tric also gives high resistance between adjacent tube 
pins. To guard against twisting, vibration, or pull on 
soldered connections a special strain relief ring is 
supplied. Complete sub-assemblies or loose parts are 
available as point of specification requires. Franklin 
Mfg. Co., 175 Varick St., New York, N. Y. 


THREE RUBBER ALTERNATES 


One is a reclaimed rubber sheet available in thick- 
nesses from 0.020 to 0.125 in. and with hardness of 
55 to 80 duro- 
meter. It has 
good resistance 
to water, com- 
pression, and 
abrasion but low 
tensile strength 
and tear resist- 
ance. No crude 
rubber is used 
in this com- 
pound. The sec- 
ond is a physi- 
cally similar 
product but suit- 
able for specifi- 
cation in contact 
with oil, aromat- 
ic fuels, gasoline, and other chemicals. Third is 2 
synthetic rubber strip material to take the place of 
sponge-rubber strip. It consists of a felt base with 
an impregnation of synthetic. Various shapes are 
available but lengths are limited to six feet. Felt 
Products Mfg. Co., 1504 W. Carroll Ave., Chicago, IIl. 
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Electronic Drive 


a.c. motors are built for 
ed speed, and most in- 
are supplied only with 

a.C. power, manufacturers use various ex- 

pedients to secure variable speeds when 

needed. €s€ can take many forms 
ranging from step-cone Pulleys and vari- 
able speed ge 


ars On machine tools and 
other equipment to elaborate installa- 


dielec- 
it tube 
pull o 
ring 1S 
rts are 
‘ranklin 


tions of various types for converting?’ 
to d.c., permitting use of dic. motors. 

Newest method of changing speeds is 
electronic, wherein thyratron tubes take 
just as much a.c. POwer as is needed for 
a given speed and cony 


ert it for a dic. 
motor. Newest outfit of the type is the 
n thick- 


Mot-O-Tro] Electronic Adjustable-Speed 
rive, just announced by Westinghouse 
; Electric: & Mfg. Co., East Pittsh 
dness 0 
2) duro- 
It has 


S 


a. peming like a 
radio, a Switch, and a shunt-wound d.c. 
er, com- 


motor. You set a radio-like dial to the 
speed desired and flip the switch. A 
and standard drive is available for ratings up 
yn, ‘ 
but low to 1 hp. and a speed range of 1 to 20; 
: oa oth more powerful drives can be designed to 
a special order, with wider speed ranges, 
ar resist- 3-21267> 
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informed in regard to those types, forms and 
sizes of electric motors which he may specify 
for integration within his wartime product, 
ELECTRICAL MANUFACTURING offers this 
tabulation of the motor offerings of its adver- 



















































































MOTORS, What They Will Do, 


That the engineer-designer may be well- 


tisers. Revised frequently, this two-way table 
permits rapid reference to either motors or 
manufacturers. 

To use, merely select the basic character of 
the performance desired (from the various 
classifications and sub-classifications ) with due 
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Available Types, Who Makes Them. 


regard for the realities of the to-be-available 
energy supply (as covered primarily by the 
A, B, C, D and E key letters). Relate all other 
desired features and the makers who supply 
such components can instantly be identified. 

Specifiers should have a working knowledge 

















of applicable WPB restrictions upon both 
motors and controls; see “Standard Motors 
and Controls Will Take Stepped-Up Loadings”’ 
(Elec. Mfg. Nov. 1942, 
Starters For The Wartime Product” (March 
1943, p. 85). 
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Your War Assemblies Move Faster 


‘mol ELS. DOYLE! 


Quick quotations — your B/P 
Specifications get immediate at- 
tention and a prompt reply is on 
the way. A production sample— 
built to exact specifications, yours 
for the asking at a price based on 
productive quantities. On-time 
deliveries—we'll pace your war 
production with coils that are 
electrically and physicelly correct. 
Heavy Duty Power Coil > 


e Aircraft Equipment « Magnets 
SSeS aie LC es 


e Motors « Relays « Solenoids 
Saad Oe D1 





Decide today to achieve the many 
benefits obteinable with Coils by 
Doyle produced for all types of 
circuits and functions. Write. 


Motor and Generator Field Coils 
Wound, Connected, Taped, Impreg- 
nated and Sheped to Conform to > 
Your Housings. Moisrture-Proofed, 


““One Good Turn — or a Million’’ 


Vee th a tts 


2734 N. Pulaski Road, Chicago 
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PROTECT THE PRODUCT 





Continued from p. 106) 


some types of air cleaners. Some of the filters men- 
tioned are fireproof and can be used at fairly high 
temperatures but others, such as wood fiber, cloth, and 
paper filters are generally restricted to temperatures 
of less than 200 deg. F. The danger of cigarette 
ashes, sparks, etc. getting into the filter is always pres- 
ent and must be considered when selecting the proper 
medium. 


OIL NEEDS CLEANING, TOO 


HILE it is well recognized that engine and 
bearing wear are caused by abrasive particles 
carried in the oil, it must be borne in mind that the 
lubricating properties of oil are affected by factors 


OMBINATION of oil 
trapping and settling, 
centrifugal or cyclone 
action, and filtration is 
found in this unit which 
is for specification on the 
relatively large jobs. 


American Air Filter 





other than solid particles. For example, there is the 
cracking of oil under high temperatures and its dilu- 
tion by fuel and water. Use of a filter to remove the 
larger solid particles is a step likely to lengthen the 
life of a machine and, in the case of the internal com- 
bustion engine, to increase the permissible time be- 
tween oil changes. 

Oil cleaners can be classified into two broad groups: 
first, those depending largely on a screening action to 
separate the particles of foreign matter from the oil; 
and second, those depending on differences in specific 
gravity for separation. 

In the first group there are many variations both as 
to material and mechanical arrangement of the medium. 
Broadly, they may be classified as follows: 

1. Edge type 
2. Cloth and paper 
3. Packed fiber 

Because of low resistance to flow and ease of clean- 
ing, the edge type filter has become very popular. It 
can be made up of a number of thin disk washers held 
apart by spacers (0.001 in. up) and cleaned from out- 
side by rotating blades of the same thickness. Such 
a filter is shown in Figure 3. There are many pos- 
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Two-Way CocKkinc ACTION 


Checks Every Conceivable Loosening Hazard 


Listed on Government Ordnance Standards Prints BEAX 1-2-3-4-7-8 
Shown on AN935 (Army-Navy Aeronautical Standard) 


PROMPT DELIVERY ON MANY SIZES 


och 


WASHERS 


THE WASHER THAT HAS THE EDGE 
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No matter how—or how often— 
vibration, strain, expansion or contrac- 
tion attack your war product, the power- 
ful spring tension and multiple wide 
chisel edges of EverLOCK Washers 
positively prevent loosening of vital 
nuts, bolts, or screws. 


The powerful spring action of the 
EverLOCK Washer causes its chisel 
edges to dig into the contiguous faces of 
both nut and work .. . providing sev- 
eral times more area of resistance than 
other lock washers. 


Wire, phone, or mail your orders today. 






























































TRAINING FILM — Ready now! 


The new Cannon Electric Slide Film with 
sound tells your employees how to use 
electrical connectors correctly and effi- 
ciently. Clears up confusing terminology. 
Explains assembly techniques. Shows 
how AN part numbers are established 
and facilitates ordering of replacements. 







CATALOGS— Engineers, 
production executives, service 

men need the basic informa- e 
tion clearly presented in the y 


new catalogs covering many 
types of Cannon Connectors. 


WALL CHART — Gives the insert arrange- 


ment and shell sizes on AN specification con- 
mectors at a glance, thereby facilitating design- 
ing, wiring and servicing operation in factories 
as well as in the field. 


TEAR OUT THIS COUPON AND ATTACH TO YOUR BUSINESS LETTERHEAD 


oa CANNON ELECTRIC 


Gy 49Cannon Electric Development Company 
Dept. A-118, 3209 Humboldt Street + Los Angeles, California 
Please send us more information on the visual aids checked below: 


RAINING FILM [] CATALOGS () WALL CHART [] 
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sible variations on this principle such as a filter made 
up of crimped fibre disks, also they may be made 
up of wire wound on threaded forms, or merely a 
crimped wire ribbon wound in the form of a cylinder. 

K:dge filters can be depended on to catch those par- 
ticles whose minimum dimension is greater than the 
width of the slot, although they actually catch many 


Fig. 3. 


DGE-TYPE 
oil filter is 
brought back to 
full efficiency by a 
twist of the wrist. 
Size of particles 
screened out is de- 
termined by thick- 
ness of disks used 
in assembly. 


Cuno Engineering 





smaller particles due to the building up of a filter cake, 
as well as to both electrical and mass attraction. Due 
to the inability of the edge type to catch and hold very 
fine particles and to their comparatively low resistance 
these units have become the accepted primary filters 
and are nearly always used on the full flow of the fluid. 

Fabric filters are of the absorbent surface type and 
capable of a finer degree of filtration than the edge 
type. Due to much lower capacity they are often used 
on a bypass system but also find some application as 
full flow filters. 

Packed filters are of the absorbent type and capable 
of a finer degree of filtration than either of the others. 
They are nearly always used on a bypass, filtering only 
a portion of the oil continuously. Unlike the other 
two types they are not cleanable, but require replace- 
ment when dirty, consequently, one is often preceded 
by an edge type filter so as to lengthen its useful life. 
This packed filter is the only one of these filters that 
removes any appreciable amount of the carbon formed 
in internal combustion engines, for the majority of 
carbon particles are less than 1/25,000 in. diam. 

A common example of the effect of specific gravity 
is found in the settling tank or more often just the 
average oil storage reservoir, for here many of the 
heavy particles tend to settle to the bottom. A small 
permanent magnet imbedded in the drain plug has 
been used in many installations of recent years to hold 
the magnetic particles. Such drain plugs are stand- 
ard equipment on many aircraft engines and there are 
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Out of the test tubes 
RESEARCH | MORE THAN 3500 


WAX and COMPOUND 


EXPERIENCE iif FORMULAS 
AND SERVICE... 


ee AB OTA) TL" 5 GRADES OF 
, q VARNISHED TUBIN 
Ue CC eT ond SLEEVING 
of electrical insulations sittin, 


and TWINES 


TAPES, WEBBINGS 
and CLOTHS 


54 years of specialized service to the Electrical and 
Electronic Industries brought us countless electrical in- 
sulation problems. 


The experience and research necessary to solve the progres- 
sively difficult electrical insulation problems was of ines- 
timable value in the development of the complete line of 
Mitchell-Rand Electrical Insulations. 


Today as yesterday our experience and research is at your 
service .. . send us your electrical insulation problems . . 
or your requirements for any of our extensive and proven 
line of electrical insulations. 


FREE FOR THE ASKING: 


Write today for your Free Card of Varnished Tubing with samples 
ranging from size 0 to 20 to fit wires from .032 to .325 inches... 
other valuable aids, are the M-R Guide Book of Electrical Insulation 
... the Wall Chart with reference tables, electrical symbols, allow- 
able capacities of conductors, dielectric averages, thicknesses of in- 
sulating materials and tap drill sizes . . . and the M-R Wax and 
Compound Guide Book ... they are full of valuable information... 


WRITE TODAY ON YOUR COMPANY LETTERHEAD! 


MITCHELL-RAND INSULATION COMPANY, INC. 
OM Nm ay eT LAL Ce La ae 


Fiberglas Varnished Tape and Cloth A PARTIAL LIST OF M-R PRODUCTS Fiberglas Saturated Sleeving and Varnished Tubing 
Insulating Papers and Twines alae te eT POS oot Me To me eT 

Cable Filling and Pothead Compounds Cotton Tapes, Webbings and Sleevings Extruded Plastic Tubing 

Friction Tape and Splice Impregnated Varnish Tubiag Varnished Cambric Cloth and Tape 

Transformer Compounds Insulating Varnishes of all types itt Ma he) 
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HIS is just one 

example of what 
this versatile midget 
heater will do. You 
can build it into 
machinery for local- 
ized heating of almost 
any liquid. Water, 
oils, and mild chemical solutions—all can be kept at the 
desired temperatures automatically. 


G-E IMMERSION HEATERS are available in a wide 
range of sizes and shapes, making them suitable to fit into 
machinery of practically any type. They are easy to in- 
stall, and provide an economical means of heating. They 
are made with a threaded head to ‘“‘screw-in”’ the side of a 
tank, or can be formed to hang over the side. Any number 
of formations are possible to satisfy the requirements of 
your specific machine. Made of sturdy G-E Calrod con- 
struction, and permanently sealed against moisture. 


FOR FULL INFORMATION about G-E immersion 
heaters, write for Bulletins GEA-3601A and GEA-214E. 
General Electric Company, Schenectady, N. Y. 


—_ | 


sh 


Ll 


Typical Machine Applications 


@ industrial © Oil-puritying © Stills and 
cleaning tanks equipment sterilizers 


© Oil pre-heaters © Steam © Paraffin - coat - 


_ deel ing machines 


© 08 sopareters @ Vulcanizers 





*Three 4000-watt, 230-volt Calrod immersion heaters, 
Cat. 32x827, @ $30.45; one thermostat, Cat. 2992, @ $13.00. 
Total $104.35 (for heating a 95-gal tank of rust-proofing oil). 
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other types, such as magnetic screens.* However the 
most important application of the principle is the cen- 
trifuge which is widely used in connection with ma- 
chine tools to clean the coolant. 


WHAT IS DUST? AND HOW MUCH? 


KMEMBER that dust is composed of every 
known substance, in all conceivable shapes and 
in a tremendous range of sizes. Some writers define 
dust as being from 1 to 100 microns in size (a micron 


id 





4C Spare Piss Die., Gemeras Motors 


NFILTERED oil enters packed-tiber-ty pe oil purt- 
fier at (1), flows into steel case (2), is forced 


4? 
through filtering element (3), goes into brass tube \4), 
passes annular orifice (5), discharges through outlet (6). 
Dirt and water are drained at cock (7). 


is app. 1/25,000 in.) ; when considered on a volume 
basis this represents a range of one million to one. 
From this it can be seen that the measurement of 
dust is extremely difficult and at best can never be 
more than an approximation of what we wish to know. 
At present there are three methods generally used in 
measuring dust and these are only very roughly com- 
parable, for each measures a different property of the 
dust. The first is by weight. This is the most common 
and tells an essential part of the story but by no means 
all, for a 30-micron particle will have approximately 
the same weight as 1,000 particles of 5 micron diam. 
The second method is by count of the number of par- 
ticles. It is very slow and cumbersome but tells a 
great deal, especially when the size distribution is taken 
while samples are under the microscope. Both of 
these methods are widely used by health authorities. A 





* See “Magnetic Separators Improve Many Processing Ma- 
chines”, January 1943. 
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DEHYORATING AND wv a 
AUTOMATIC DIPPING, When specifications call for 


IMPREGNATING, CENTRIFUGING moisture-proofing of small 


parts ... choose this quick, easy eco- 























This 4-fold moisture-proofing process 


a coats all ae punch or nomical way. Let PRODUCTION ENGI- 
in edges, etc., and impregnates to fu 
sata porocity. _ NEERING CORP. serve as your moisture- 
ge proofing department. Our new Process, 
CAN HANDLE ALL TYPES developed for one of the largest gov- 
OF SMALL PARTS 


ernment radio contractors, enables us 
Delicate or rugged, this process will 


moisture-proof mica, bakelite, paper, to do high speed quality work with 
cork, metal gaskets, porcelain insulators, ° 

coils, chokes, condensers and other small economy and dispatch. Our process 
parts. 


ume 


: passes all U. S. Signal Corps, WPB, 
é ol | 1c EXPERIENCE WITH Army and Navy tests. Results often are 
| oO j 


r be 


ALL VARIETIES OF better than specifications. Why not 


10W. | join the list of outstanding radio and 
a Lo WAXES AND VARNISHES jain tie @ radi 
cade electronic firms who now use this spe- 
‘om- g G pecifications are accurately met. We 
alli a have vast experience in handling all cialized service? 
the g type finishes. 
mon g 
eans j @ Due to the great variety of parts we prefer not to quote on individual items. Prices depend 
atelv g on impregnating time and quantity. We suggest you send typical shipment. We guarantee 
a ae g prices to be lower than your present costs. In Metropolitan area ... 24 hour pick-up and 
lam. delivery service is available. 
par- f 
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1 of A 
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CERRO ALLOYS = 


_ SAVE TIME and CUT COSTS! . )} 
L reife feted LW SALEXRK 


CERROMATRIX (Melting Temp. 250° F.) For securing 
punch and die parts, anchoring machine parts without expensive 
drive fits, short run forming dies and other metal-working 
applications. 


CERROBEND (Melting Temp. 158° F.) Used as a filler in 
bending thin-walled tubing to small radii. Easily removed in 
boiling water. Also used for aircraft assembly jigs, templates 
for forming dies and other purposes. 


CERROSAFE (Melting Temp. 190° F.) Used to accurately 
proof-cast cavities such as molds, gun chambers, forging dies, 
etc. and for many similar applications. 


REPRESENTATIVES AND DISTRIBUTORS 


BROOKLYN, N. Y., Belmont Smelting & Refining Works 
ANSONIA, CONN., Jackson Associates 
BOSTON, MASS., Jackson Associates 
PHILADELPHIA, PA., Castaloy Metal Sales Company 
CHICAGO, ILL., Sterling Products Co., Inc. 
CLEVELAND, O., Die Supply Co. 
“— Metal Goods Corporation 

ETROIT, MICH., Castaloy Metal Sales Company 
HOUSTON, TEX.. Metal Goods Corporation 
KANSAS CITY, MO., Metal Goods Corporation 
LONDON, ENG., Mining & Chemical Products, Ltd. 
LOS ANG CAL., Castaloy Metal Saies Company 
MILWAUKEE, WISC., Harry C. Ketteison, Inc. 
MINNEAPOLIS, MINN, Northern Machinery & Supply Co. 
MOLINE, ILL., Sterling Products Co., Inc. 

TREAL, GAN., Dominion Merchants Ltd. 

NEW ORLEANS, LA., Metal Goods Corporation 
ST. LOUIS, MO., Metal Goods Cerporation 












































CERRO DE PASCO COPPER CORPORATION 


40 WALL STREET NEW YORK, N. Y. 
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A | Shows 


IMPROVE MAINTENANCE 
INCREASE PRODUCTION 
SPEED CONSTRUCTION 


Send for YOUR FREE COPY Today! 


Includes 88 pages crammed full of descriptions and illustra- 
tions of Motor Maintenance and Repair Equipment for 
restoring peak efficiency without dismantling; Production 
Stripping and Soldering Equipment; Machine Tool Acces- 
sories; Wiring Devices and Tools: 


Write for your copy today; no cost or obligation. 


IDEAL S 
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L COMMUTATOR 


1008 Park Avenue 
OFFICES IN ALL PRINCIPAL CITIES 



















Sycamore, Illinois 





third method, and one that is quite easy to use, is by Y 
comparison of the light reflected or transmitted by a 
deposit of dust; this method is useful in determining 
the soiling properties of a particular dust. 
There can be no question in any thinking person's 
mind but that the removal of dust and dirt from the 





Sparkler Mfg. 


NIT with cloth or paper filtering medium has 

extra chamber at bottom for discharging un- 
filtered holdover through valve No. 2. Filter is good 
for intermittent operation and for specification points 

where cake must not drop off at end of run. 
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Westinghouse Elec. & Mfg. 
Fi LECTROSTATIC types of separators and cleaners 
for air are well represented by this collector cell 
and power pack unit of the electronic type. 
air, coolant, and lubricating oil of a machine is highly 
desirable. The advantages are manifold; longer life L 


due to freedom from wear in the bearings, smaller 
size, and longer lasting insulation due to better con- 
tinued heat dissipation, and better appearance, clean- 
liness, and eye appeal of a properly designed housing. 

Essentially the question for the alert engineer-de- 
signer becomes that of the delicate and difficult eco- 
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IT SHOWS THE CORRECT SIZE OF 
SPRING WASHER TO USE WITH 
AMERICAN STANDARDS OF BOLTS, 
NUTS AND SCREWS. 


These tables deserve most careful con- cerns and the mechanical engineering 
sideration. They result from many years laboratory of one of America’s largest 
experience and research in cooperation universities. Please write on your letter- 
with the testing staffs of industrial con- head for a free copy. 


A strong spring washer is essential on practically every bolted 
assembly. But for greatest economy, efficiency and for safety 
—you should use the correct size as shown on this chart. 


Even if you welded the nut and bolt into one immov- | 
able mass, vibration would wear the assembly loose — inten 4 


unless you used a strong spring washer. | Vibration 
oe it’s Tight 
















Yes it's still tight because a strong spring washer held 
it tight by expanding as fast and as far as inevitable 
wear tended to loosen the parts. 
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There is no substitute as economical. No fixed nut nor any short-range multi- 
toothed washer can possibly equal the great holding power of a long-range live 
spring—a big helical spring such as Kantlink. Write today to 


THE NATIONAL LOCK WASHER COMPANY, Newark, N. J., U. S. A. 
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We are preparing a series of 
bulletins showing interesting special 
designs in various types of screws and 
plastic insets. Around each one there is an 
interesting story—of designing, produc- 
tion, use, metal-saving, etc. Our mailing 
list is not complete, hence this advertise- 
ment seeking out those who might be in- 
terested in receiving these bulletins—are 
you? 


We make all types of screws — machine, 
metal, plastic insets, machine screw nuts, 
special rivets, etc. Every one—Keene quality. 


CINEW/ENGLAND | (SCREW COT] ; 


KEENE, NEW HAMPSHIRE 
INCORPORATED 1892 








Making connections 
right—the first time— 
is a cinch with Drake 
Industrial Soldering 
Irons and Solder Pots. 
That’s one reason they 
are so popular with 
fast-producing Amer- 
ican Industry. Every 
need of industry can be 
met, too, for Drake has 





Drake Soldering Irons 
and Solder Pots are 
available now with 
an A-1-A or better 
priority rating. write 
now for Illustrated 
Folder. 





DRAKE ELECTRIC WORKS, INC. 


3656 LINCOLN AVENUE, CHICAGO, ILL. 
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nomic balance between rather intangible advantages 
gained and the more easily evaluated costs and engi- 


| neering problems encountered in providing clean air 


and oil. It is a.balance that each designer must strike 


for his specific product development problem in the 
light of pertinent facts. 


Among those organizations active in the field of air and oil 


cleaners, and including those cooperating in the development of 


| at or near their outer surfaces. 


data upon which this article is in part based, are: Air-Maze, 
American Air Filter, Briggs Clarifier, Cuno Engineering, De- 
Luxe Products, DeVilbiss, Filters, Fram, AC Spark Plug Div., 
General Motors, Lisle, Master Mfg., Metal Textile, Owens- 
Corning Fiberglas, Purolator Products, Research Products, 
Skinner Purifiers, Sparkler Mfg., Staynew Filter, Temprite 
Products, United Specialties, Vokes, Westinghouse Electric 
& Mfg. and Winslow Engineering companies. 


HEAT TREATING 


Continued from Pp. 115) 


when placed in alternating magnetic fields, than within 
their interiors because of the production of higher in- 
duced voltages deep down within the conductors than 
These opposing volt- 
ages cause an increase in the main current at or near 
the surface of the conductor but weaken it as the depth 
increases in each instance. 

Because of the skin effect it is possible to quickly 
heat the surface portions, hereinafter called the case or 
outer layer, of a piece of metal placed within a coil 
carrying rf current through transformer action before 
the interior of the metal becomes highly heated, if the 
current is stopped soon enough. One of the applica- 
tions of the principle is case hardening by quenching. 

Because of the high temperature gradient obtained 


_ between the case and the interior, self-quenching of the 
case is often feasible, resulting in a saving of space and 


quenching apparatus normally associated with heat 
treating processes. 
The depth of penetration D of the heating in the case 


| varies as follows: 


] r 


D« — 

Vig 
wherein f is the frequency P is the volume resistivity 
and pw is the permeability of the material which is taken 
as unity in non-magnetic metals like, copper, aluminum 


cm.., (6) 


| and silver, which also have low volume resistivities P 


that increase with temperature. Hence for the above 
class of metals and with a mean value of P for each 


| metal, the depth of penetration D of the heating current 


varies inversely with the square root of the frequency f. 

The ratio P/p» in the above metals is so small that 
it is difficult to heat them uniformly throughout by in- 
duced currents because of the light depth of penetra- 
tion or case thickness D. The ratio P/y» is still smaller 
in magnetic materials due to their high permeabilities 
mw even with larger resistivities P so that the ratio 
P/p is smaller than for non-magnetic metals. When 
the material becomes non-magnetic at high tempera- 
tures, however, the value of » drops off, the depth of 
penetration D is increased, and the absorbed power 
is decreased. 

If a particular primary or inductor coil contains, say, 
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CO/7 
VOLTAGE STABILIZERS 


(Manufactured since 1927, U. S. Potents 1,985,634 ond 1,985,635) 








FOR 
@ Television 
@ Colorimeters 
@ Radar & Radio 
@ Signal Systems 
@ X-Ray Machines 
@ Sound Recording 
@ Electronic Devices 
@ Testing Equipment 
@ Photo-Cell Devices 
@ Production Machinery 
@ Constant Speed Motors 
@ Motion Picture Equipment 
@ Communications Apparatus 
@ Precision Laboratory Apparatus 
@ Other Applications Requiring 
Regulated Voltages. 






ENDBELL MODEL 


VW Check these Raytheon Advantages 


~ > 


os Holds constant A.C. output voltage to + 14%. 

y . Stabilizes at any load within its rating. 

Quick action—fluctuating voltage is stabilized instantly, 
variations can’t be observed on ordinary volt meter. 

Wide A.C. input voltage limits—95 to 135 volts. 


Entirely automatic ... No moving parts... Connect it and 
forget it. 






Available in sizes 
from 30 Watts and up. 





The coveted Army-Navy er = 
Excellence in the creccenger a 
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Raytheon plants w 
van women are producing for 


vicTORY. 
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To Meet Your 


Specifications 


PERFORMANCE is the real measure of success in 
winning the war, just as it will be in the post-war 
world. New and better ideas— production economies 
—speed—all depend upon inherent skill and high 
precision ... For many years our flexible organi- 
zation has taken pride in doing a good job for pur- 
chasers of small motors. And we can help in creating 
and designing, when such service is needed. Please 


make a note of Alliance and get in touch with us. 







ALLIANCE DYNAMOTORS 


Built with greatest precision and 
“know how” for low ripple — high 
efficiency —low drain and a minimum 
of commutation transients. High 
production here retains to 
the highest degree all the 
“criticals’’ which are so 
important in airborne 
power sources. 


ALLIANCE D.C. MOTORS 


Incorporate precision tolerances 
throughout. Light weight—high 
efficiency — compactness. An 
achievement in small size and 
in power-to-weight ratio. Care- 
ful attention has been given to 
distribution of losses as well as 
their reduction to a minimum. 


Remember Alliance! 
~YOUR ALLY IN WAR AS IN PEACE 
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10 turns wherein the equipment will produce, say, 10 
amp., the number of ampere turns will be 1,000 which 
would be converted into 1,000 amp. in a 1-turn closed 
secondary or case with a complete linkage of rf. mag- 
netic flux therewith. But the coupling factor may be 
0.5 because of necessary clearances, etc., in which event 
the secondary current will be but 500 amp. in the single 
secondary turn, or case, whence the i7R heating power 
will be but % of that for perfect coupling. Since i* 
remains constant, the only manner of increasing i°R is 
to increase the resistance R of the case by reducing the 
latter's depth D through increasing the frequency of 
the current. If the frequency is quadrupled, the depth 
of the case is halved and its resistance doubled, whence 
the time rate of heating in the case is also doubled. 


IN CASE HARDENING 
( . INDUCTION of heat from the current carrying 


case to the interior of the material is very rapid. 
The loss of heat by thermal conduction from a 1,300 
deg. F surface to a 75 deg. F laver '% in. beneath is 
about 4 kw. per sq. in. of surface in the case of steel. 
being a function of the time interval and temperature 
difference, hence decreasing only as the interior be- 
comes hotter. The loss to the surrounding air under these 
conditions is only 25 watt per sq. in., so the loss to the 
interior is about 160 times greater than the loss to the 
air which, therefore, may be considered negligible. 
Hence to prevent excessive heating of an interior layer 
by thermal conduction, the time interval of current flow 
must be small and the heating power equal to several 
times the conduction loss to the interior. 

For the above reasons, it is desirable to limit the time 
interval of current flow to not more than 1 sec. and to 
quench immediately by automatic means. This re- 
quires a power input to the steel of at least double the 
heat conduction loss, thus establishing a minimum 
heating rate requirement in kw. per sq. in. It is a race 
between the time rate of heating and the time rate of 
flow of heat to the interior of the material. 

The strength of the secondary current in the material 
is limited by the output of the frequency generator, the 
current-carrying capacity and number of turns in the 
inductor or heater coil, and the coefficient of coupling 
between the workpiece and the heater coil which may 
be about 0.5. The secondary, or case resistance is 
largely controlled by the rf. skin effect. 

Although thicker cases may be required where im- 
pact loads or high unit stresses will be encountered, it 
appears to be most economical to produce cases or lay- 
ers a few hundredths of an inch deep, which should be 
sufficient for future wear. Such cases can be controlled 
to within +0.001 in., using 5 mc. energy, which makes 
it possible to finish parts to final dimensions before 
heat-treat. A power output of 25-75 kw. is commonly 
required. Up to 1 sec., the ratio of depth of case D to 
time of heat-treat is substantially linear. Thereafter, 
the ratio D/t increases. 

An induction process should be able to produce a 
thin hardened steel case without disturbance of a heat- 
treat already established and without distortion of the 
part or scaling of the surface. Using a frequency of 
about 5 mce., a time interval of 0.6 sec., and 3 times more 
power per sq. in. of surface than the time rate of con- 
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DECALS ARE USED ON: 


Airplanes 

Tanks 

Armored cars 
Combat vessels 
Cargo ships 

Blimps 

Gliders 

Motorized equipment 
Ordnance 

Radar 


Insignia (Airplane) 
Operation and maintenance 


‘ 


DECALS ARE USED FOR: 


instructions 
Stowage and packing diagrams 
Interior Markings 
(shipboard) 
Instrument panels 
(also fluorescent) 
Nameplates 
Wiring diagrams 


Combat radio communications Fluid line identification charts 


Marine — Aircraft 
Armor — Portable 
Electrical equipment 
Navigation devices 
Fire contro 
Bomb racks 
First aid kits 
Fuel cells (rubber) 
Life rafts (rubber) 
Helmets 
Antennae 
Fuel and oil containers 
Air filters 
Airplane propellers 
Fire fighting equipment 
Water pumps 
Tools 
Flares, bombs and shells 


Airplane tail numerals 

Anti-sabotage inspection seals 

Invasion identification (flags) 

Windshield passes to vital areas 

Spare parts listings 

Stowage box identification 

Phosphorescent markings 
(interior) 

Organizational devices and insignia 

ODT compliance identification 

Octane designations 

Nomenclature designations 

Capacity or load limit 

First aid instructions 

Assembly coordination numbers 

Civilian Defense insignia 

Dial faces 

Inventory numbers 


Identification and instruction data requirements for war equipment are enormous. 
Uniformity, durability, lasting visibility and speed of application are imperative. In 
war—or peace—Meyercord Decals meet imperative demands... on any surface. 
They're durable, washable, highly visible, permit use of any color and replace 


strategic metal. No sharp edge 


s, screws, rivets OF bolts. This partial list of war- 


time decal uses may suggest their adaptability to your own product. Competent 


designing and technical researc 


Speed Victory 


h service available . . . free. Address Dept. 1127.2 


Buy War Bonds! 
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duction loss, a 0.007 in. layer can be hardened to 60 
Rockwell C without affecting a prior heat-treat of the 
parent metal. 

Time and temperature combined produce scaling or 
severe oxidation. Completing the heat treatment in 
1 sec. or less produces no scaling in ordinary atimos- 
pheres—only a slight blue oxide color. A hydrogen or 
other atmosphere may be used if desired, however. 

The use of too low a frequency or a slow heating rate 
may require 15 sec. or more to bring the surface of a 
part to the required temperature with consequent over- 


ITHER metals or non-metals may be handled by this 
5 kw. high frequency induction heating unit (A), 
depending on whether electromagnetic or electrostatic 
fields are used. It features high speed operation to pro- 
duce uniform heating of non-metals and thin case harden- 
ing of metals (B). In the latter, distortion and scaling 
are eliminated so that machining to final dimensions may 
be done before heat treatment. 


deep and nonuniform penetration or case thickness, 
whereas it is wished to retain a desired internal tough- 
ness simultaneously with a surface hardness. For the 
surface hardening of relatively large parts where con- 
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-..- another Stackpole 
Engineering Achievement 


Brush problems increase tremendously with altitude—and it has remained for 
OTHER STACKPOLE Stackpole to overcome these by producing the first really outstanding brushes 
MOLDED PRoDUCTs Or high altitude performance. These brushes are treated with a special process 
developed by the Westinghouse Electric and Manufacturing Co., and have resulted 


Metal, Carbon, Graphite in greatly increased brush life for high-altitude flying. 


and Composition 
Contacts © Anodes @ Such progress is not accidental. It is the natural result of long years of leader- 
oe ship in producing better brushes for all conditions of use. 


Brazing Blocks @ 


Bearings © Pipe © So rapid have been Stackpole developments in brushes for many kinds of rotat- 
‘ one ee a ing equipment that, whatever your requirements, it pays to check them regularly 
ectrodes, an ate . . . . 
‘foeen ino against the latest types this advanced engineering may have to offer. 
ond Seal Rings @ ee ° 
eisdeted Chines ead (Stackpole Brushes are sold only to manufacturers of original equipment. 
Discs © Replacements can be obtained from the original equipment manufacturers.) 


Resistors, etc. 


STACKPOLE CARBON COMPANY, ST. MARYS, PA. 

















B 
kness, CARBON FOR ALL TYPES OF ELECTRO-GRAPHITE 
ough- CARBON-GRAPHITE COPPER-GRAPHITE 
set SILVER-GRAPHITE ROTATING EQUIPMENT METAL COMPOSITION, ETC. 
> con- aS SER + Sy BS SIF Soap eee Ree a a PCE oe CRP eee RE is 
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siderable depths of case are preferable, frequencies as 
low as 12 ke. may be of value. The hardening of many 
parts of nominal size can be made fully automatic as to 
loading, heat-treating, and-ejection. 

Providing the variation in contour is not too severe, 
the surfaces of cams and other parts of irregular shape 
can be heated uniformly. The heat pattern very defi- 
nitely follows the contour of the tooth in a gear with 
medium pitch teeth so that hardening can be confined 
| to the wearing surfaces without impairing the toughness 
| of the inner portion. Heat can be produced in a pre- 
| determined area of a metal part, as a shaft, requiring 

local hardening without the expense of heating the en- 
tire part. It is possible to vary the hardness of a part 
by a slight change in the heating and quenching time 
cycle because the hardening cycle of a rf. heating unit 
is controlled by an automatic timer. No carburizing, 
copper plating, etc., 1s required in induction work. 


No. 9-S-5013-L 
JACK BOX 


MELTING, BRAZING AND SOLDERING 


7-11 ELKINS ST., SO. BOSTON, MASS. 
35 YEARS OF PLASTIC MOLDING EXPERIENCE 





ih nas . SPECIALLY when an alloy is melted, the action 
Fittings for Navy and Maritime Ships : “yr ; 4 pe 
of the rf. induction current causes intense agita- 
o . * . . : 

the charge. In induction brazing with speed, localiza- 
tion of heat, and cleanliness because of the absence of 
stronger, and more uniform, and free from oxidation. 
Warpage and scale are also minimized. Suitable jigs 
and preplaced silver solder, and proper automatic tim- 
ing equipment, tend toward maximum uniformity and 
which roughly conform to the part to be heated, gener- 
ally are wound of small diameter copper tubing and 
may carry from 100 to 300 amp. A number of such 
coils may be connected in series for simultaneous and 
sutt, lap and flanged joints, rolled seams, etc. are 
satisfactorily brazed. Because of the cleanliness and 
will not harm silver plating and tinplate can be soft 
soldered without oxidation. By the use of a small out- 
heater coils by means of which the energy is “sprayed” 
upon the workpiece, the continuous soldering of longi- 
complished. Many specialized methods of applying in- 

duction brazing and soldering are now in use. pte 

bled with a piece of brazing alloy between them, no 
experienced operator being required. Automatic or to: 


We manutacture all types of Molded 

tion of the material, resulting in a thorough mixing of 
e products of combustion, fumes and smoke, as well as 
Chemical Company the brief time interval required, the joints are cleaner, 
for holding and locating the parts, including preformed 
speed of production. Specially shaped heater coils, 
watercooled by water flowing through them, since they 

multiple brazing. 
high time rate and definite control of heating, brazing 
put transformer and formed focussing or concentration 
tudinal seams, as in tin cans, has been satisfactorily ac- 
In this general method, the fluxed parts are assem- 
semi-automatic operation may be employed and applied 


ma 
to production lines. Production time per joint has been si 

reduced from 4 min. to 40 sec. by this method, no in- _ 

i | spection being necessary because of the uniformity of 

{ | the joint. The method is applicable to soft soldering, Pe 


| as in assembling radio-crystal heads in shells. It has 


es ~ | been suggested that parts now machined or forged in im 
fs a : . . 
one piece may well be made of two or more pieces and 
Clucago Kier AND MACHINE CO. | I Re 


| joined together by induction brazing. 


ea hha ee cll halal A frequency of 1 ke. is used for forging and melting rug 
ULAR AND SPLIT RIVETS IN ALL RIVET METALS z ethene ieee 

| shit | steel and nonferrous metals, as well as specialized al- de 
i 
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Getting the Range on AN 


A slight chatter in a machine tool in a Michigan factory 
may cause a machine gun to jam in Africa. An important 
piece of equipment forced out of action in Delaware may 
mean that a Marine in New Guinea runs out of ammuni- 
tion. Discouraging the relentless attack of trouble is a 
matter of most serious concern throughout our great war 


industry, right now. 


This need to eliminate troubles. slow-downs and break- 
downs in these hard working machines is magnifying the 
importance of Ball Bearings! Friction-free Fafnir Ball 
Bearings were made to discourage these casualties. Their 
rugged stamina and Balanced Design ... larger balls and 


deeper races... keep them on the job on machines whose 
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OTHER KIND of Trouble! 


work-day is 24 hours every day. Their in-built precision 
defeats chatter and deflections on machines that must 
hold tolerances on the button ... month after month. 


The Fafnir Bearing Company, New Britain, Conn. 


¥ 


FAFNIR 


BALL BEARINGS 
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CONSISTING of over two thousand types and 


dimensions, all embodying the skill, research 


and engineering experience of CULLMAN'S 


many years in this field. 
Sprockets for any special requirement can be 
produced with accuracy and precision at low cost. 
Roller, block and high speed silent chains also are 
carried in large quantities for immediate delivery. 


Write today for the CULLMAN Sprocket Catalog E 


HR ee 


1352-E ALTGELD STREET, CHICAGO, ILLINOIS 











loys. From 1 to 12 ke. are used for forging, the surface 
hardening of relatively large parts, the commercial melt- 
ing, preheating and annealing of steel and nonferrous 
metals and alloys, as well as for brazing and soldering, 
Current from the new 9,600 cycle generator, widely 
used for brazing and soldering, also is used for surface- 
hardening small parts. Induction heating also embraces 
the ranges 50 ke. to 1 mce., these high frequencies per- 
mitting the use of higher flux densities in heating low- 
resistance metals ‘and alloys like silver, aluminum, cop- 
per and brass. From 5 to 15 me. energy is recom- 
mended for most heating applications. Special require- 
ments seldom lie outside the 1 to 20 me. range. 

In heating dielectrics such as plastics and wood by 
hot plates, the heat must be conducted from the exterior 
to the interior of the material, the time required for 
the attainment of a given temperature interval or rise 
from the outside to the center varying as the square of 
the thickness of the dielectric. Furthermore, steam plate 
time cycles are fixed by the maximum temperature of 
the plates and, consequently, a 2 in. thick section will 
require 4+ times the time interval required for a 1 in, 
thick section, the latter being about 15 min. to bring 
the center to a temperature of about 280 deg. F., 
whereas by the rf. method this is accomplished in 4 min. 
Besides, if the power is doubled the heating time is 
halved—2 min. in this case. In electrostatic heating 
the time interval required to heat thicker sections is the 
same as that for thinner sections if the rf. power per 
cu. in. is maintained constant. Thus a very inefficient 
type of electric condenser becomes a highly efficient 
heater. Dielectrics are much poorer thermal conductors 
than are metals and alloys. 

The method of heating plastics, wood, or other elec- 
trical insulating or dielectric materials by means of 
internal rf. currents is to form an electric condenser or 
capacitor by placing the wood or other dielectric ma- 
terial to be heated between metal plates with rounded 
edges which extend beyond the edges of the material. 
Frequencies above 1 mc. are commonly employed. 

The imperfections in the dielectric material are the 
sources of energy loss therein in the form of internal 
heat in an alternating electric field due to a suitable 
voltage impressed across the electrodes. The voltage 
required to cause a given electrical displacement in a 
given dielectric is substantially proportional to the thick- 
ness of the dielectric and inversely proportional to the 
square root of the frequency for a given power input. 
It varies from a few hundred volts for very thin di- 
electric materials to about 15,000 volt as the limit due 
to corona effects. As defined by A. S. A., the dielectric 
loss is the time rate at which electrical energy is trans- 
formed into heat in a dielectric when it is subjected to 
a changing electric field. 

The necessity for using rf. currents for internally 
heating dielectric materials is due to the exceedingly 
smal! displacements of the internal electric charges perf 
cycle required to prevent the mechanical disruption of 
the dielectric by tearing it apart through too widely 
separating the positive and negative charges of which 
the dielectric is composed. Thus if the complete to 
and fro electrical displacement is q = 10-6 coulomb pet 
cycle, the current strength will be 1 amp. when the fre- 
quency is 10° eps. or 1 mc., and so on. This is the only 
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Barrett-Cravens’ revolving portable 
crane illustrates Star’s ability to accommodate 
varying HP needs to frame-space 

limitations. Through its welding process- 
and through its specialized engineering 
service—Star provides “tailored” 4% to 2 HP 
motors meeting Barrett-Craven 
requirements to a “t’’, without the necessity 
of special molds and castings. Each motor 
is self-braking. Just another example of 
Star performance which combines the 
flexibility of specialized application 
and specialized engineering with the obvious 
advantage of standardized design. Star 


are the 
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‘thin o Electric Motor Company, Bloomfield, N. J. 
imit due 

dielectric For 33 years Star Motors have provided 
is trans- a complete line of standard as well 


er as specialized motors—in sizes from 
14 to 200 HP. Today they are 

providing dependable power for 

hoisting and many other industries. 

Write us about your requirements. 


STAR MOTORS 
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manner in which so relatively strong a current can be 
made to flow in an insulating or dielectric material with- 
out destroying its structure. 

In such dielectrics as wood, the principle loss is that 
due to dielectric hysteresis or molecular friction. There 


_also is a much smaller loss due to the dielectric being 
| slightly conducting. 


Both losses are much affected by 
moisture and temperature. The net effect is that of a 
capacitor having a perfect dielectric shunted by a re- 
sistor. 

The power factor of such a combination is the ratio 
of the heating current i, to the total current I. By cor- 
rectly shaping the electrodes and tuning the circuit 
by means of an inductance, as a hairpin loop of copper 
tubing with a shortening bar (at 8 mc. or greater), the 
power is more readily applied to the load. When con- 
duction currents occur in dielectrics proper the struc- 
tures of the latter are broken down and i? R heating 
occurs, usually with charring or combustion of the di- 
electric material. 

The rf. currents heat electric insulating or dielectric 
materials with voltages that could not possibly produce 
such strong currents through the ohmic resistance of the 
materials. A perfect dielectric, as a gas, such as air, 
cannot thus be heated. Except for transient or abnor- 
mal ionized conditions, a perfect dielectric or any di- 
electric without leakance is a nonconductor of direct 
current. 

The dielectric constant k of a material, a function of 
the electrical displacement and therefore of the current 
strength in a dielectric at a given frequency, determines 
the electrostatic energy stored per unit volume of dielec- 
tric for unit potential gradient or electric field strength 
(volts per linear centimeter, etc.). It is approxi- 
mately unity for air, about 80 for water, and 2.5 to 7.7 
for wood under normal conditions. It follows that 
moisture in wood will increase the dielectric constant 
thereof. 

Thus, whereas the dielectric constants for thoroughly 
dry maple, mahogany and spruce range from about 1.4 
to 1.7, the dielectric constants of these woods increase 
linearly with moisture content until with 50 per cent. 
moisture content the approximate dielectric constants 
are 8.3 for maple, 5.9 for mahogany, and 3.8 for spruce. 

The current in various dielectrics, as woods, etc., 
varies approximately as the dielectric constant (for 
constant voltage and frequency) because the leakance 
is so relatively small. The dielectric loss factor is the 
product of the dielectric constant and the power factor. 
or tok &X pf. 


INPUT POWER AND VOLTAGE REQUIRED 


LL OF THE HEAT loss may be assumed to oc- 

cur in an equivalent resistance R, shunting a 
capacitor. Although R. varies with the frequency, the 
capacitance of the system remains unchanged. Then 


X 
R. =—;{ 


Ra ae ohms, 


(7) 


wherein Xg is the condensance [eq. (3)] and pf. is the 
power factor, and the capacitance is 


C= 





k A 

—— TESTA, 8) 
4nd ( 
wherein k is the dielectric constant, A is the area of one 
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a ee | plate in sq. cm., and d is the distance between the plates 
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We men UM the pela hand it to you for a swell job...to you 


Engineers and to you men and women who roll them off the assembly 





i lines .. . fast and right. But our job is to KEEP ’em rolling. That 
‘ means we have to be able to take things apart and put them together 
again ...ina hurry. So, one thing you can do to help us is to “‘button 
t them up” with CLUTCH HEAD SCREWS. You see, CLUTCH HEADS operate 

with a standard type screwdriver, any time, anywhere. . . and that’s 


a break for us who have to work with ordinary tools. This special 
feature of screwdriver control in CLUTCH HEAD SCREWS is a time- 
saver and a life-saver when it comes to repairs and adjustments in the 
field. No worry, no hunting for special tools to fit the clutch; the good 
old trusty screwdriver does the business. Yet, with CLUTCH HEADS, you 
‘‘on the line’ have all the advantages of assembly bits for speed, safety, 
security, and... the higher-ups will like this... for low cost operation. 


Note the economy feature of 
this Center Pivot assembly 
bit for delivery of long unin- 
terrupted service. Nodday, 
no expense because a brief 
application of end surface 
to a grinding wheel restores 
original maximum efficieacy. 


CLUTCH HEAD SCREWS are 
contributing importantly to many 
phases of the war effort. They 
are available in Standard and 
Thread-forming types for every 
purpose ...the ONLY modern 
screw operative with assembly 
bit or standard type screwdriver. 












UNITED SCREW AND BOLT CORPORATION 
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The large triangular porcelain tubes illustrated 
are made by the Thomas Wet Process Deaired 
Method. Porcelain is 76” long, 8” high with wall 
thickness of 12". Designed by Thomas Engineers 
for use in the inside of steel wire galvanizing 
tanks, they now supplant materials heretofore un- 
satisfactory. Thomas Wet Process Porcelain was 
selected in this case because of its high resistance 
to heat and acid and for its ability to withstand 
adverse conditions. 


Perhaps you have a production problem for which Thomas 
Porcelain has the answer? If so, write us today and we'll ad- 
vise as to the adaptability of Thomas Porcelain to your needs. 
Here are some worth while characteristics to remember: 


® Thomas Porcelain is immune to the effects of acid 
fumes, smoke, salt sprays. It will not stain. It is 
extremely hard and has smooth glazed surfaces 
which remain permanent under all conditions. 
There are no pores, cracks or crazing which offer 
lodging for contamination. 


® High mechanical and thermal strength is attained 
with a minimum of weight. 

®@ Many sizes, shapes and designs can be made per 
your specifications, and supply is not limited. 


Specify Thomas Porcelain for your requirements. It will add 
long life and dependability to your equipment. 
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plate in sq. cm., and d is the distance between the plates 
Cm: ). 

The power required to heat the material at the desired 

time rate is 

P =i, Ry -watt, (9) 
wherein i, is the heating current only, the charging cur- 
rent ever being present as well. 

The required heating power for a given application 
may be found as follows: Since 1 kw.-hr. = 3,413 btu., 
which is the energy required to raise the temperature of 
3,413 Ib. of water of unit specific heat by 1 deg. F, one- 
half that weight by 2 deg. F, etc., or 3,413 Ib. of wood 
having a specific heat of about 4.5 by 1/0.45 = 2.22 deg. 
IF, it follows that 1 kw.-hr. of energy will cause an in- 
crease in the temperature of a 250 Ib. block of wood by 
(3,413/250) x 2.22 = about 30 deg. F. Hence 5 kw- 
hr. will increase the temperature of the 250 Ib. block 
of wood by 150 deg. F. 

Barring heat dissipation, if the initial temperature of 
the wood was 70 deg. F, its final temperature will be 
220 deg. F. If but one-half of that amount of wood is 
to be heated with the same amount of energy, the tem- 
perature rise will be 300 deg. F and the final tempera- 
ture will be 370 deg. F, and so on. 

If the heating is to be accomplished in 1 hr., the re- 
quired power will be 5 kw.; if in 30 min., 10 kw., ete. 

Since the required power is given by eq. (9), if the 
numerical value of R, is known, as by test, the numerical 
value of i, also is easily calculated, whence the voltage 
required for heating the wood alone is 

i = 4, R, voit. (10) 

In this general manner it has been found that the re- 
spective voltages required to heat a propeller in 8 min. 
with a 4 kw. input and a power factor pf. = 0.05, ap- 
proximately 1,500,000 volt, which might disrupt the 
wood, would be required at 60 cycle whereas only 12,000 
volt would be needed with 1 me. or about 3,500 volt with 
10 me. 


and radiation losses of the 
order of 10 to 20 per cent. must be added to the above 
power input P. Furthermore, if the rf. generator is 
rated in output power with an efficiency of 50 percent., 
double the above calculated power will be required. 


Conduction (to press) 


DIFFERENT DIELECTRIC CONSTANTS 


gota heaps dielectric material of flat or 
rectangular form, hence of constant thickness, 
may be uniformly heated by placing it between flat 
parallel plates and in close contact with them, as al- 
ready described. Any spaces between the parallel elec- 
trode-plates and the materia? to be heated will require 
disadvantageous high voltages across the system. Since 
the dielectric constant k of wood is about 4 times that 
of air, the impedance of air is about 4 times greater 
than that of wood. Hence for every inch of air the 
voltage would have to be 4 times greater than for each 
inch of wood, for constant current. 

Among those organizations active in this field and 
including those cooperating in the supplying of data 
are: Ajax Electrothermic, Bakelite, Federal Telephone 
& Radio, General Electric, Girdler, Induction Heating, 
Lepel High Frequency Labs., Ohio Crankshaft, RCA 
Victor Div. of Radio Corp. of America, Van Norman 
Machine Tool and Westinghouse Electric & Mfg. 
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DO YOU KNOW THE UTAH PARTS USED 
IN THESE ee | 





al Dences. 


JEEPS ARE KEPT BOUONCING—TRUCKS ROLLING:*:* 
AND “TOMORROW PLEASURE CARS WILL AGAIN BE 
KEPT SPINNING ALONG THE HIGHWAY. UTAH PARTS HELP 
THESE DEVICES OBTAIN THEIR UNCANNY ACCURACY. 








ip Music INSTRUMENTS. SOFT 

LIGHTS AND SWEET MUSIC— AND ITS RELAXATION 

FOR SERUICEMEN IN THEIR OFF-DUTY HOURS. UTAH 

PARTS AMOLIFY THE TONES, AS THEY COME 
FORTH GOLDEN AND VIBRANT 


COMPRISE BUT A SMALL CROSS-SECTION 
OF THE VAST NUMBERS OF PRODUCTS EMPLOYING 
UTAH PARTS. IT MAY BE THAT YOUR ELECTRICAL. 3) 
PROBLEM, TOO,CAN BE SOLVED WITH A PRECISION- 


MADE UTAH PART. REMEMBER THAT UTAH ENGINEERS LEcTRi - =~ 
HAVE HAD WIDE EXPERIENCE IN SOLVING WARTIME 
ELECTRICAL PROBLEMS: “ANDO THERE IS A COMPLETE THERAPY EouIpMEMT 
LINE OF UTAH PRODUCTS AVAILABLE, INCLUDING LENDS ITS MAGIC HEA4LING POWERS 
WIREWOUND CONTROLS, JACKS, RESISTORS, TO SOLDIER AND CIVILIAN ALIKE. 
SWITCHES, TRANSFORMERS, SPEAKERS, ETC. IN THIS APPARATUS WILL BE 
WRITE TODAY FOR ALL THE FACTS. FOUND PARTS BY UTAH***ASSURING 
MAXKIMOM DEPENDABILITY AND 
LONG LIFE. 








UTAH RADIO PRODUCTS COMPANY, 852 Orleans Street, C hicago, Illinois +¢ Canadian Office: 560 King Street, Wet, Toronto 
In Argentine: UCOA RADIO PRODUCTS CO., S. R. L., Buenos Aires * Cable Address: UTARADIO, Chicag» 


@ suarawo1inaiog ‘SaHr1ims 'suo1sisay 
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RYERSON [P 
STEELS 


For the 
Electrical Industry 
IN STOCK 


Call Ryerson for immediate deliv- 
ery of steel. Over 10,000 different 
kinds, shapes and sizes are on hand 


to meet your needs. Special steels 
for electrical applications, for 
construction, for maintenance, for 
experimental work. Let Ryerson 
men work with you on all prob- 
lems of steel supply, application or 
fabrication. 

Bars * Plates * Sheets * Strip * Structurals 
Mechanical Tubing * Stainless Steel * Alloys 


Tool Steel * Reinforcing * Bolts * Nuts 
Wire * Washers * Welding Rod ° Etc. 


JOSEPH T. RYERSON & SON, INC. 

CHICAGO — MILWAUKEE — ST. LOUIS— DETROIT 

CLEVELAND—CINCINNATI—BUFFALO—BOSTON 
PHILADELPHIA — JERSEY CITY 





SaaS a a 
INSULATION RESISTANCE 
PHYSICAL STRENGTH 





Acme 
Varnished 
Cambries 


BECAUSE of their added dielectric, insulation resistance and physical 
strength, Acme Varnished Cambrics have that factor of safety which 
must be present in a dependable insulation. They are made of selected 
cotton treated under accurate thermal control with purest vegetable 
oil varnishes of special Acme, time-tested formula. Maximum tensile 
and tearing strength, extreme toughness and uniform thickness are 
outstanding qualities. 


















In rolls or tapes, black or yellow, all finishes. Samples on request. 


Aeme Wire 


THE ACME WIRE CO. | 
NEW HAVEN, CONN. PRODUCTS) 


VARNISHED INSULATIONS—MAGNET WIRE—COILS | 
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| rents. 
| the longer is the reset time ; and the lower the operating 
| temperature, the more susceptible is the operating 
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a 


(Continued from p. 101) 


| responsive element set to operate a contact mechanism 


at some specific temperature, the element being set and 
sealed at the factory. This setting is made by either 
a temperature or current method, depending on the 
physical arrangement, operating temperature, and re- 
quired accuracy of the relay. On _ high-production, 
medium-priced relays where a fair spread in tripping 
current is permissible, the temperature method is used; 
this consists essentially of immersing the relays in a 
water or oil bath and setting the thermal elements at 
the bath temperature. Such a procedure is followed 
on relays of the type shown in Figs. 5 and 6. On the 
more expensive relays where very close setting is 
required, the relays are adjusted and set by actually 
passing current through the heater or coil element. 
Such a procedure is followed on relays of the type 
shown in Figs. 7 and 8. As a general rule, relays of 
present design have thermal elements with tripping 
points in the neighborhood of 100 deg. C. This oper- 
ating temperature varies, however, with the different 
types of relays and usually will fall in a temperature 
range between 85 and 150 deg. C. It should be of 
interest to note that with all other factors remaining 
the same, the lower the tripping temperature is, the 
lower is the density of current in the heat-producing 
element, the result being increased ability to withstand 
higher fault currents without damage. 

Conversely, the higher the tripping temperature is, 
the higher is the density in the heater or coil, the 





Fig. 8 Expansion tube, frame and latch assembly for 
thermal overload relay. 


result being decreased ability to withstand fault cur- 
Also the lower the operating temperature is. 


point to change by ambient temperature. These are 


| only a few of the many items which determine the 
operating temperature chosen by the designer for a 


particular relay. Other factors to be considered are 
size, shape, and thermal characteristics of the ten 
perature-responsive element, desired relay heating char- 


' acteristic, method of applying heat to the thermal 


element, and desired method of factory setting. 
To raise the thermal responsive element to its trip- 
ping or operating temperature, a specific amount of 
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heat or watts is required. 


A series of heaterc nor coil. 
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PRODUCTS 


A Dependable Source of Supply 
for ALL of your Carbon needs... 





As basic manufacturers, we can 
supply a// types and grades of 
carbon; we can mold, cut or 
machine this carbon to any prac- 
tical size or shape; and we can 
adapt it; generally, for any use 
to which carbon can be put. 


ee 
et 
ame 


HELPFUL ENGINEERING 
AND DELIVERY SERVICE 





Standard sizes and grades of motor and generator 
brushes, contacts, welding electrodes, arc light carbons, 
etc., are carried in stock. 


The trademark “BBB” identifies carbon products of our 
manufacture; the symbol of a complete carbon service. 


Write us about your needs 


Becker Brothers Carbon 


$450 So. 52nd Avenue, CICERO, ILLINOIS 
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heat or watts is required. A series of heaters or cojls 
is made available, which, with a specified current, wil] 
produce the required watts to raise the thermal ele. 
ment to its operating point. For each size of heater 
or coil for a given relay, there is, therefore, a value of 
current on which the relay will ultimately trip in a 
fixed ambient which is arbitrarily chosen as 40 deg. €, 
This ultimate tripping current in the 40 deg. ambient 
is the 100 per cent rating of the heater or coil with 
reference to the relay. With this rating established, 
heater or coil tables are then prepared for the class of 
motor to be protected. In general, the tables are pre- 
pared for general purpose, open type motors with the 
relay mounted in the open or the approximate equiva- 
lent. For small standard line panels using these relays, 
separate and distinct ratings are established as the 
temperature rise in the small enclosures is sufficiently 
high to require rerating for these specific lines of 
starters in most cases. 

Standard general-purpose motors will carry full-load 
continuously with a 40 deg. C rise, and are designed 
to carry 115 per cent load continuously without injury, 
lor this reason the correct size of overload relay is 
one that will trip ultimately on slightly more than 115 
per cent of full load motor current. Since practically 
all applications have been slightly overmotored, ade- 
quate protection will be secured for all practical pur- 
poses with a relay that trips ultimately anywhere from 
110 to 130 per cent of the motor full load current. The 
range of full load current with which a given heater 
may be used is given in the heater data supplied by 
the manufacturer, and if the ultimate tripping current 
is not known, it may be closely approximated by divid- 
ing the average full-load current by 1.2. This, of 
course, is in accordance with pre-Pearl Harbor practice, 
and since that time the War Production Board has 
issued Conservation Order L-221 directing the utiliza- 
tion of this service rating. Relay heater application 
tables are therefore modified in accordance with Order 
L-221 to meet the requirement of the particular type 
of motor being protected. 

By far the greater majority of motor applications are 
made with the so-called general-purpose, open 40-deg. 
motors, which has resulted in the setting up of relay 
or heater tables on this basis. There are, however, 
motors of other ratings with which thermal relays will 
be used and, as such, application data must be made 
available. In general and as a “rule-of-thumb,” the 
following is a fair indication of the proper selection of 
relays from the so-called standard open 40 deg. basis: 





Continuous Heater Heater Amps. 
Motor Capacity Selection per cent 
40° Rise Cont. 115% Use table 110-125 
50-55° Rise Cont. 100% 9 99-112 
50-55° “ Jhr. 80% 8 88-100 
30 min. 70% 75 82.5-94 
15 min, 55.60% 70 77.27 © 


4/4 fee 


By far the greatest number of complaints on thermal 
overload relays can be placed in two groups: (1) error 
in selection, and (2) unusual operating conditions. 
Under the heading of error in selection are considered 
such items as gross negligence on the part of the 
individual in choosing the heater or coil, the choice of 
a relay having a characteristic not suitable to the load 
conditions or motor characteristic. In the second group 
we would consider: wide difference in ambient tem- 


ELECTRICAL MANUFACTURING 








Sco 


quan 
but 

trim 
your 
port 
bene 


how 


This 
teni 
sam 
find 


one 


thi 
wh 








'S OF coils 
‘rent, wil] 
rmal ele- 
of heater 
i value of 
trip in a 
0 deg. C, 
. ambient 
coil with 
tablished, 
e class of 
; are pre- 
with the 
€ equiva- 
‘se relays, 
d as the 
ufficiently 

lines of 


full-load 
designed 
ut injury, 
| relay is 
than 115 
ractically 
red, ade- 
Hcal pur- 
lere fre m 
‘ent. The 
en heater 
plied by 
x current 
by divid- 
This, of 
| practice, 
oard has 
e utiliza- 
yplication 
th Order 
ular type 


tions are 
1 40-deg. 
of relay 
however, 
‘lays will 
be made 
mb,” the 
ection of 
r, basis: 


leater Amps. 
per cent 


. thermal 
1) error 
nditions. 
msidered 
t of the 
choice of 
the load 
nd group 
ent tem- 


TURING 














Ua a Ue) 
COLD-FORGING SKILL WITH 


Scovill produced the above part in 
quantity from alloy steel wire with 
but four operations—head, re-head, 
trim and turn. No matter how different 
your fastenings problem from this im- 
portant war production job, it will 
benefit from the cold-forging ‘‘know 


how’”’ that solved it. 


This wide range of Scovill standard fas- 
tening devices also benefit from this 
same engineering ingenuity. Customers 
find that the skill that licks the tough 


ones insures extra uniformity and satis- 


lo the Keaden: Kindly pass 


this advertisement on to any of your associates 
whom we may be able to serve. Thank you! 


SCOVILL _MANUFACTURING COMPANY 
WATERVILLE 


WATERVILLE, CONN. | cor 


NEW YORK, Chrysler Building - DETROIT, 6432 Cass Avenue - CHICAGO, 1229 W. Washington Boulevard - PHILADELPHIA, 18 W. Chelten Avenue Building 
PITTSBURGH, 2882 W. Liberty Ave. . SYRACUSE, Syracuse - Kemper Insurance Bldg. - LOS ANGELES, 2627 S. Soto St. - SAN FRANCISCO, 434 Brannan St. 
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SU Le 
MATERIALS-MONEY-MOTIONS 


“Know how” proof #11...more each month 





faction no matter how simple the fas- 


tening or large the quantity. 


Today Scovill is largely engaged in war 
work. However, realizing the vital im- 
portance of better postwar products 
and production, Scovill welcomes any 
opportunity to help with postwar plan- 
ning problems (or current needs) to the 
limits its present commitments permit. 
Call in the Fastenings Expert in the 
nearest office listed below for a prompt, 
frank answer as to where and when we 


can serve you. 
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TEL. WaterRBURY 3-3151 








NOW a Ying Power 
Supply Unit weighing 


ouly 34 Ounces 


Kare is Eicor’s answer to your need for 
a power supply that is much smaller, much 
lighter, and completely dependable. This 
tiny Dynamotor is now available to manu- 
facturers of electronic equipment for critical 
applications where space and weight re- 
quirements are of utmost importance. 


SAMPLES AVAILABLE 


Our specialized experience can be of help to 
you. Samples of this exclusive Eicor product 
| in the types listed below furnished quickly 





To +i ei [ 2% 
' . \ 
ee 
2316-25 rit w- 224 
2316-26 


Continuous duty—50° temperature rise. 


* 
Regulation 20% from no load to full load. Write, wire or phone 


E1corR INC. LPT tte) oe lc 


DYNAMOTORS + 


D: C. MOTORS * POWER PLANTS * CONVERTERS 


Export: Ad Auriema, 89 Broad St 


, New York, U.S. A. Cable: Auriema, New York 
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for development purposes on priority order. 





perature where the control 
remote from the motor; adverse conditions such as 
drafts, steam lines, etc., which would directly or indi- 
rectly affect the operation of the relay; the use of the 
wrong size of cable for the final installation of the 
control equipment; and unauthorized tampering with 
the relay itself. There are, of course, a few instances 
where complaints have developed due to the improper 
setting of the relay in the factory. This cause is, how- 
ever, accounting for a very small percentage, and as 
such it is safe to assume that the relay as delivered by 
the manufacturer is satisfactorily and properly set, 
therefore should trouble be encountered other sources 
should be completely explored before attempting to 
re-adjust the relay. This point should be particularly 
stressed, for in a great number of instances relays have 
been found out of calibration and consequently not giv- 
ing adequate protection, as the operator or service man 
in attempting to overcome some difficulty has re-formed 
some punching or part as a means of getting the relay 
to trip or not to trip, according to his personal ideas, 


equipment is mounted 


FLOW AND LEVEL CONTROLS 





Continued from p. 126) 


valve. In this control, two electrodes extend down 
into the tank or other vessel in which the liquid is 
contained and these electrodes are adjustable to dif- 
ferent heights. Thus, one is set at the maximum 
desired height of the liquid and the other at the 
minimum point. 

A special transformer type of relay is provided 
for coordinating the function of the control which 


GUIDE TO VALVE SELECTION 
Type o Type of Customary 


Operator Valve / Sizes in In. 




















Handled 


A, 3;C, DF 
A, B,C, D, E, F 








AC, DE 






Diaphragm lto 8 A, B,C, D, E,F 






















Plug | to 2% | Singic 
| Globe | 14tol2 | Single 
| Double 
Gate 6to 12 | Single ( 
Motor ) 
Butterfly 2 to 24 Single | A,B,C,D 
Adjustable 3gto 6 Single A. 3:4. D 
| Port 
| Self-Closing | M%to 1%| Single | A,B,C,D, E,F 
Thrustor | Poppet /Ttol0 | Single | A,B,C,D,E 
| | Double 
Media handled by Valve: A—Air, B—Water, C-—Gas, D— 
Steam, E—Light Oil, F—Heavy Oil. 
consists of an A-shaped core. The winding upon 


the upper bar is connected with the power line and 
constitutes the primary of the transformer. A wind- 
ing place upon the cross bar acts as the secondary. 
As the arrangement is based upon the transformer 
principle, the use of alternating current only is man- 
datory. Direct current would cause electrolysis and 
should therefore never be employed. 
When the circuit between the two electrodes is 
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open, as is the case when the liquid level is below the 
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Soldering ’Em to 
STAY Ts 


ae 


Photo 
Courtesy 
Douglas 
Aircraft 
Company 





with KESTER 


® The vital function of solder in electrical equipment is to stay 
put, come what may-—and that’s exactly what Kester Cored Sol- 
ders are scientifically compounded to do. They’re in action, night 
and day, on every battlefront from the Arctic to the Tropics. 





® Kester Cored Solders are right for every soldering job. They’re 
available in a wide range of core and strand sizes, fluxes and 
alloys, one combination of which is exactly suited to every re- 
quirement, however special. 


® Electrical circuits installed with Kester Rosin-Core Solder are 
free from terminal resistance; service difficulties of every sort 
are minimized. Kester Acid-Core Solder for general application 
makes a tight, clean, permanent union. 


@® Kester’s 44 years of highly specialized solder experience is at 
your command. Consult Kester engineers freely on any solder- 


ing question. 
QPSVICTORY| 
ay 


SILVER LEAD ALLOY~— Kester is prepared to offer for test 

on your work, a wartime solder of silver and lead, in 

cored and wired form. 
BUY 
UNITED 
STATES 










KESTER SOLDER COMPANY 
4209 dite lati Avenue, Chicago, Illinois 


Eastern Plant: Newark, N. J. 


* js <i > say) Canadian Plant: Brantford, Ont. 


\ KESTER 
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open, as is the case when the liquid level is below the 
maximum high point, no effect is produced. As the 
liquid rises to a point where it contacts the upper 
electrode, a circuit is established 
electrodes and the ground 


between the 
connection and_ the 
transformer then acts as a magnet drawing up 
an armature to control the circuit to an induction 
relay which may be of the normally open or normally 
closed type. Normally open contacts are employed 





A 
OLENOID valves may be 
of several forms. A 
Rotary shaft type. B—Globe 
valve 


as demanded 


control 
for sump pump and similar applications, and normal- 
ly closed contacts for 


on this relay for “pump down” 
“pump up” control for main- 
taining the level in a tank or other vessel. 

This type of control may be employed for main- 
taining the level in milk tanks, condensate return 
systems, sewage tanks and sumps, deep well pump- 
ing and similar applications. The essential feature 
of its use is that the liquid which it controls shall 
he of a conductive nature. 

Coordinated with the various types of controls 
heretofore described there must be some device by 
which the flow of the liquid, or other media being 
handled, is started, stopped or regulated. [lor ac- 
complishing this purpose, control valves are em- 
ployed which are principally classified in one of two 
classes, the solenoid and the motor-operated. Both 
of these types are constructed in a variety of forms 
each of which is specifically suited to its particular 
field of application. 

The solenoid valve, having no rotating parts, is 
operated by a straight-away movement of the plung- 
er and this construction conduces to long life and 
comparatively little wear. The motor valve, on the 
other hand, has a small motor for effecting the open- 
ing and closing and possesses overload characteristics 
not found in the solenoid valve unless the same has 
been selected of an oversize. 

Valves of either type are available in three prin- 
cipal types classified as the globe plug and gate, but 
these are subject to numerous variations to conform 
with special demands. 

The constructional principle of the solenoid valve 
consists of mounting a plunger within the solenoid 
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STARTING TODAY 


DO THIS... 

* DESIGN YOUR FORMS 
WITHIN THESE 7 MONEY- 
SAVING SPECIFICATIONS 


1 ouTSIDE DIAMETERS between 5 MAximum of 10 holes for 


1 inch and 3 inches. 
2 WALL THICKNESSES between 
5/32 in. and 9/32 in. 
3LENGTHS up to 9 inches 
(with better prices for 
shorter lengths). 


4 maximum of 20 holes for 


coil forms 4 inch and 9/32 
inch thick with maxi- 
mum of 4 holes tapped. 


coil forms 5/32 inch to 
7/32 inch thick with 
maximum of 2 holes tap- 


ped. 
MAXIMUM of 14 grooves to 
the inch. 


TOLERANCES On general di- 
mensions + 2.0%, but not 
less than + 0.010 inches. 


‘ Proposed A.S.A. Standards. 


> DO THIS... 
CLIP COUPON TO YOUR 
BLUEPRINT AND MAIL! 


Pyrex Insulators 


BRAND 


"Dp . ”~ . - . . , 
PYREX” isa registered trade-mark and indicates manufacture by Corning Glass Works 
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ae eee eee eee ee 


“YOU HAVE DONE A 
GOOD JOB OF SENDING 
GLASS TO WAR” 


"ities 


suvvbntaa eee hw ne we ee eo 
Corning Glass Works 
Insulation Division, Dept. M-73, Corning, N. Y. 


Please send us estimate on coil forms as per attached 
blueprint and data below: 


Quantity 
When Needed (date) 


Electrical Characteristics 


Company 


Street 


Isl 
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..-there’s an easier 
way to end your 
motor problems 


ask Westinghouse! 


Simplify your problem at the 
start—draft Westinghouse “know- 
how”. With 57 years of Westinghouse 
motor and control experience at your 
elbow, you'll find the one best 
motor for the job sooner—with cer- 
tainty ... whether it means new de- 
sign, modification or selection of an 
existing type. For engineering aid...call 
or write your nearest Westinghouse 
office. Westinghouse Electric & Mfg. 
Co., East Pittsburgh, Pa., Dept. 7-N. 

J-21289 
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coil while this plunger is extended to carry a valve 
disc on the opposite end. The reciprocal motion im- 
parted by the energization and deenergization of the 
winding is utilized to raise or lower the valve dis¢c 
or poppet onto or off from its seat and this permits 
a construction resulting in valves which are normal- 
ly open or normally closed as demanded by the ap- 
plication of the moment. 

Motor-operated valves are constructed with a small 
motor which, through gearing or a system of link- 
age, moves the valve stem up or down to effect open- 
ing or closing of the unit. 

The thrustor-operated valve is actuated by a 
thrustor in which the motor is contained in a cylinder 
at the bottom of which is a small motor-driven rotary 
pump which builds up a pressure under the piston, 
forcing it up to operate a linkage by which the valve 
itself is opened or closed. Any thrustor valve that 
is assembled for normally open operation may be 
readily changed in the field for the other normal 
position. 

Nearly all types of valves may be obtained for 
either solenoid or motor operation although, in gen- 
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HRUSTOR valves exert 
straight line force. A— 
Heavy duty application. 
B — Typical components. 





eral, the use of the solenoid is more common with 
the smaller sizes while, as the size increases, the 
motor operation is often more satisfactory. No definite 
line may be drawn between the two types but be- 
yond a certain limit in size the motor or thrustor 
valve only is employed. 

3ronze, cast iron and steel are the most common- 
ly employed materials for the construction of valve 
bodies; bronze, stainless steel and special alloys for 
the poppets, but other materials may also be used 
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TRADE MARK REG. U.S. PAT. OFF. 


VITAL... 
ON EVERY FRONT 


MECHANIZED WARFARE AND INDUSTRY alike—are collecting inter- 
est on the past in the individually superior and intangible assets of Gits 
Lubricating Devices that were conceived in Peace for the needs of War. 
Design and principal achievements, that have resulted from problems 
solved, provide every branch of our gigantic war effort with POSITIVE 
LUBRICATION UNDER ALL CONDITIONS. Gits is the largest, exclu- 
sive designer and manufacturer of Oil Cups and Lubricating Devices, 
and Oil and Grease Seals, and the country’s largest reservoir of lubri- 
cation answers. As the past is reflecting in the present, so will the solu- 
tions, by Gits, to today’s problems promote new standards of lubricating 
efficiency when we have won the Peace. Let Gits solve your problems 


the scientific way. 


Gits BEos.MFS. Co. 


1840 South Kilbourn Avenue « Chicago, Illinois 
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ELIMINATES AXIAL PLAY OTHER ADVANTAGES: 
The Boots Self-Locking Nut 1. Because Boots Nuts are all 
is one piece, all-metal—with- metal, they are not affected 
stands severest vibration. The by the corrosive action of 
top section is displaced down- oil, chemicals or water. 
ward . . . locking threads are 2. They have greater re 


out of le od with Toad carrying usability in maintenance 
threads of lower section. than other nuts. 

Upon inserting bolt, top 3. They resist high tempera- 
section of nut is extended to tures. 
engage with threads of bolt. 4. They meet the specifica- 
Constant force is thus estab- tions of government avia 
ished which locks nut into tion agencies in an industry 
position. Axial thread play is where loose fastenings 
eliminated. could not be tolerated. 


There's a BOOTS NUT for every application 


a 





BOOTS AIRCRAFT NUT CORPORATION  <-— 
: GENERAL OFFICES, NEW CANAAN, CONNECTICUT ‘ 





TRANSFORMERS 


Up to 10 KVA from Standard Parts 


The Chicago Transformer Corporation specializes 
in, and is equipped to handle, both the design 
and manufacture of Custom Transformers for new 
applications. 


Given the description, and the electrical results 


FY 
(Go 2) desired, our organization should best be able to 
s 


m/ solve your new and difficult transformer problems. 


CHICAGO TRANSFORMER 
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the nature of the service demands a non-cor- 
rosive material. The valve body may be tapped with 
pipe threads to screw directly onto the pipe carry- 
ing the liquid or.it may be provided with standard 
pipe flanges for bolted coupling. The latter method 
is more commonly used on valves of the larger sizes. 

In the selection of any liquid-handling valve, water 
hammer should be avoided as the thumping in the 
piping is not only annoying but may cause damage 
to the pipe or the valve. Water hammer is the vibra- 
tion caused by suddenly stopping a fast moving, 
non-compressible fluid and the amount depends upon 
the size of the pipe and the speed at which the valve 
closes. This objection may be overcome by the use of 


when 





slow closing valves, hydraulic snubbers, air snubbers 
or by-passes. Thrustor operated valves which are 
inherently slower in closing than solenoid valves are 
less likely to have this objectionable reaction. 


LIMITS ON GLOBE VALVE SIZES 


LOBE valves, either straight or angle as general- 

ly employed for liquid regulation, are ‘satisfac- 
tory in sizes up to + in. and sometimes larger. For the 
large valves, especially those of 6 in. and above, the 
gate valve is more commonly used. While not as 
simple in its construction as the globe valve, it 
provides a full straight opening and it avoids the 
throttling effect, wire drawing, that is inherent in 
the globe valve. Properly designed, it will be pro- 
vided with a wedged seat to insure tight closing. 

In installing a globe valve, the connections should 
he such that the valve is closed in the direction of 
the flow which, acting upon the disc, tends to increase 
the holding power when closed. 

Plug valves have a tapered seat and a conical end 
to the stem which is forced into the inlet for closing. 
They are regularly made up to 2-in. size although they 
are more generally used in the small sizes which are 
suited to pressures below 150 Ib. per sq. in. They 
frequently form the valve components of pilot controls. 

Diaphragm valves are a form of solenoid valve 
the main opening of which is actuated by a poppet 
having its stem connected to a diaphragm which 1s, 
in turn, controlled by a separate solenoid pilot valve. 
Through the pilot valve, a pressure of clean air, water 
or oil at 30 to 125 Ib. per sq. in. is admitted below 
the diaphragm the movement of which actuates the 
opening and closing of the main valve. In this man- 
ner a high mechanical advantage is obtained for oper- 
ating the main valve and rendering it unusually tight 
fitting and suitable for handling heavy liquids and 
fluids having small particles in solution which would 
tend to clog a valve of the ordinary type. 

The butterfly valve has a disc which may be rotated 
from horizontal to vertical position by an operating 
motor so as to assume any position in the pipe which 
will regulate the flow in accordance with the extent 
to which it is opened. It is suited to handling air, 
gases and liquids under comparatively low pressure 
and comes in sizes from 2 to 24 in. 

Valves are constructed with rotating ports which 
can be adjusted for applications requiring a definite 
maximum and minimum flow which must be intermit- 
tently or continuously varied between these limits. 
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AUTO-LITE ttre (tT: 


IN ITS 26 GREAT MANUFACTURING DIVISIONS, AUTO-LITE IS PRODUCING A LONG LIST OF ITEMS FOR AMERICA’S ARMED FORCES ON LAND, SEA AND IN THE AIR 


JULY 


re maa ur Ct 


Patrolling high above the battle area, the 
voices of our observers still echo clearly in 


1943 


the earphones at Headquarters, reporting 
enemy strength and movement. This highly 
sensitive radio equipment must not fail, for 
information often decides the tide of battle. 

Auto-Lite is in quantity production on 
various types of wire used in equipment for 


PORT HURON, MICH. 


THE ELECTRIC AUTO-LITE COMPANY 


our armed forces. Today, in addition to 
Magnet Wire, hook-up and lead-in wire of 
conventional types, Auto-Lite also produces 
Formvar Magnet Wire, Butyrate Tape and 
Plastic insulated hook-up and lead-in wires 
adaptable for all types of electrical equipment. 

Feel free to write us, whatever your prob- 
lem. It will have our prompt attention. 


SARNIA, ONTARIO 


Wire Division 
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Specify DRAKE. . get the Finest Assemblies Built! 


ET the ORIGINAL DRAKE Patented Features. 

Get the benefit of skill and experience which only 
years of specialization can bring. Specify DRAKE when 
you want the best Dial and Jewel Pilot Light Assemblies 
it is possible to build! As the “world’s largest exclusive 
manufacturer” our capacity is sufficient to assure speedy 
deliveries in any quantity. Have you our catalog? 
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ea) PILOT LIGHT ASSEMBLIES 
DRAKE MANUFACTURING CO. 


1713 W. HUBBARD ST. © CHICAGO, U.S.A. 











Cleve-Tung NON-LEAK Seal Rod deserves 
that designation. This product, thanks to our 
new patented process, has an improved grain 
structure. Elongated grains are broken up, 
removing the hazard of leaks in grain bounda- 
ries. As a result, the life of the vacuum is 
lengthened, so that the performance of power 
tubes, particularly in radar work, is rendered 
more reliable... Write for details. 


CLEVELAND TUNGSTEN, INC. 


re eae S CLEVELAND, OHIO 
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Suited for use on gas, oil, air or steam, the adjust- 
able port valves are made in sizes ranging from 3 
to 6 in. 

Self-closing otl valves are designed for use on 
fuel oil applications where it is desirable that the 
valve shall automatically close on current failure. 
Although designed primarily for fuel oil service, they 
may also be employed for handling any liquid that 
will not attack the disc, seat, or body material and 
which will provide sufficient lubrication to prevent 
scoring between the seat and the disc. They may be 
obtained in sizes up to 1% in. 


TO MEET SPECIAL CASES 


RIP valves are used for installations where man- 

ual operation in one direction is desirable and 
for emergency service when quick stoppage is need- 
ed. When the valve is closed manually, the valve disc 
is held up in the open position by a latch. By the 
operation of a push button, a solenoid releases this 
latch and permits the valve to close through the ac- 
tion of a strong spring. 

Check valves should be employed in many appli- 
cations where the flow of gas or liquid must be strictly 
limited to one direction and a reversal of flow might 
cause damage. The usual construction of the check 
valve consists of a body containing a swinging disc 
which, when the flow is in the intended direction will 
swing into a horizontal position and permit free pas- 
sage of the liquid. When or if the direction of flow 
is changed, this disc will fall down against a seat 
and thus effectively cut off the reverse flow. 

Among the organizations active in the field of liquid-level. 
gas controls and valves, many of whom have cooperated in 
making available data used in the preparation of this article. 
are: Alco Valve, Allen-Bradley, Arrow-Hart & Hegeman 
Electric, Automatic Control, Automatic Products, B/W Con- 
troller, Barber-Colman, Bristol, Brown Instrument, Cutler- 
Hammer. Fulton Sylphon, General Electric, Jefferson Electric. 
Magnatrol Valve, Mercoid, Minneapolis-Honeywell Regulator. 
Perfex, Photoswitch, Fred H. Schaub Engineering, Square D. 
Ward Leonard Electric, Water Level Controls, Westinghouse 


Electric & Mfg., Wheelco Instruments and White-Rodgers 
Electric companies. 





AC. SYSTEMS FOR PLANES 





(Continued from p. 90) 


from the main engines and since the latter are operated 
at variable speed a constant speed intermediary drive 
must be used. This intermediary coupling must have 
sufficient accuracy of control and sufficient softness of 
drive that 2 to 8 alternators can be operated in parallel. 

Since it is essential to hold weight to a minimum, the 
alternator output must be no greater than absolutely 
necessary. This means that the problem of starting 
motors is the most critical. An alternator must have 
“stiff” characteristics in order that the smallest possible 
alternator will start the largest possible motor. 

The alternator must be efficient. A 30 kw. alternator 
having an efficiency of 80 per cent will require approxi- 
mately 50 hp. An alternator having 75 per cent eff- 
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surplus tensile strength of Parker-Kalon Socket Screws 


This 100,000 pound capacity Olsen Universal Tester in the 
P-K Laboratory checks every batch of Parker-Kalon Cold- 
forged Socket Screws to make sure that they meet the high 
Parker-Kalon standards for Tensile Strength. 

The tensile test is only one of 16 check-ups that are made 
to assure the unfailing performance of P-K Cold-forged 
Socket Serews. This rigid routine of quality control elimi- 
nates the “doubtful screws” — screws that look all right, but 
may fail to work right. Socket Screw users need this pro- 
tection today more than ever. Specify Parker-Kalon next 
time you order ... it costs no more. Parker-Kalon Corp. 
198-200 Varick Street. New York. N. Y. 
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This 16-point “Quality-Control” 
protects P-K Socket Screw Users 


1—Chemical Analysis. 2—Tensile Strength. 
3—Ductility. 4—Torsional Strength. 5—Ability 
to take Shock Loads under Tension. 6—Resist- 
ance to Shock Loads under Shear. 7—Hard- 
ness. In addition, there is a rigid inspection of 
these essentials: 8—Head Diameter. 9—Head 
Height. 10—Concentricity of Head to Body. 
11—Socket Shape. 12—Socket Size. 13—Socket 
Depth. 14—Centricality of Socket. 15—Class 3 
Fit Threads. 16—Clean Starting Threads. 
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WHEN THE ORDER 
COMES TO ADVANCE 


...It comes with the assurance of experience. 
Thousands of Advance Relays have proved their 
rugged reliability on the battlefronts. 


ADVANCE MIDGET TYPE 
CERAMIC INSULATED R.F. RELAY 


This unit is a sturdy, compact double pole double 
throw relay available for either A. C. or D. C. opera- 
tion. Especially designed and widely used for aircraft, 
marine and other mobile communication equipment, 
it is only 24”x1%" in base dimensions, and 1%” 
in height (minimum space required for mounting). 

To safely handle R.F. power, high dielectric 
ceramic Steatite insulation is used throughout and all 
control terminals are adequately spaced. A third con- 
tact assembly may be added to this unit, either single 
pole, single throw or single pole-double throw. Pure 
silver contacts afford ample carrying capacity for all 
types of portable rigs. Coils are continuous duty 
type. The unit may be mounted and operated in any 
position. There is complete absence of “hum” or 
“chatter” on A.C. operated units. 


OTHER ADVANCE RELAYS 


are made for general circuit control applications. Each receives 
individual adjustment and inspection. Orders given prompt 
attention, and deliveries are on schedule. Write for details. 


Vdvance Weloys 


ADVANCE ELECTRIC COMPANY 


1260-1262 West Second Street + Los Angeles 26, California 
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ciency may be 5 lb. lighter but because it requires 53 
hp. it will burn 30 extra Ib. of fuel in the course of a 
20 hr. flight. 


100 MOTORS IN EACH PLANE 


LIECTRIC motors are assuming greater impor- 
BE tance. Where 10 to 20 motors are found in a 
conventional four engine airplane, it is quite likely that 
this number will approach 100 in the large passenger 
airplanes which are to come in the future. These mo- 
tors will have two types of duty ; continuous and inter- 
mittent. The continuous duty motor must have light 
weight and high efficiency. The intermittent motor is 
normally a torque motor. In this design, efficiency may 
be sacrificed in order to obtain a maximum torque-cur- 
rent ratio. This one feature is probably the greatest 
weakness of ac. equipment. The torque per ampere 
which is obtainable from dc. motors is .approximately 
twice that from ac. motors. 
Motors must incorporate their own _ protection. 
When a motor has been properly designed for mini- 
mum weight, it has little thermal capacity. It cannot be 
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Fig. 2. ELATION of conductor weight to system voltage 
based upon an app. 10 hp. load at a 25 ft. distance 
using 2 conductor dc. power. 


left across the line with locked rotor as long as conven- 
tional industrial motors. Therefore, proper protection 
which will always remove the motor from the line prior 
to failure will permit obtaining minimum weight and 
maximum service reliability. 

Aviation has opened a new door of opportunity for 
the makers of electrical products and components in- 
dustry. The same reasons that make electrical power 
predominant elsewhere apply in aircraft. But the air- 
craft industry will use electrical equipment only when 
it is proven to be superior in weight and efficiency. 


| Therefore, the electrical engineer must be always per- 


forming minor miracles of design if he expects to keep 
the door to aviation open. 
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NOT “DER TAG” BUT ‘THE DAY” 


There is a great day coming when, in 
the words of Kipling, “The silence will be that heavy, one is ‘arf afraid to speak.” That will be the 
day of unconditional surrender when those blazing guns, and all guns, will be silenced. * * * 
« * * Now, it is full speed ahead for each of us. For Leland it is full speed ahead in the production 
of alternators to power portable gasoline plant for field radios, alternators to power electronic devices 
on land, sea and in the air; adjustable speed AC to DC units for airplane instrument test stands, 
polyphase motors to control fire of anti-aircraft gun; DC motors to operate plane landing gear; dyna- 
motors to power radios on motorized vehicles; jeeps, tanks; and other equipment. For the duration 
Leland’s output is largely earmarked for delivery to the armed forces. * * * On that day of 
unconditional surrender it will be full soeed ahead on the production of post-war designs. Our solution 
of the many motor problems now confronting us will obviously benefit peacetime motor buyers and 
we will be able to remember old friends and new ones with a quality product and a brand of service 


far ahead of anything that ever went before. * * * * * * *& & % K & HK KF 
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Before the 
Big Battle Is Won 


Waren our battle wagons sight the enemy 


—victory depends largely on the fitness and 
accuracy of every part used in the construction 
of these ships. 


Included in the vital equipment are the gun- 
firing transtormers which provide the current of 
selected voltage specified for the gun-firing job. 
Here the experienced craftsmanship in transformer 
design and construction at Jefferson Electric 
insures the unfaltering service demanded. Built 
to withstand sea air and moisture, these trans- 
formers ride the waves with the Navy. 


Jefferson Electric products are playing an 
important part in War activities;—Transformers 
for:communication systems,—for factory and air- 
port lighting systems,—Ballasts for fluorescent 
lamps,—Fuses for protecting electrical equip- 
ment and systems on board ship and in plants 
‘where combat equipment is made. JEFFERSON 
ELECTRIC COMPANY, Bellwood (Suburb of 
Chicago), Ill. Canadian Factory: 60-64 Osler 
Avenue, West Toronto, Ontario. 
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GEAR TOOTH FORMS 


(Continued from p. 94) 


mon method of making gears ; its chief advantage is the 
commercial availability of cutters with which these gears 
may be cut on an ordinary milling machine equipped 
with a dividing head. It might be mentioned in this 
connection that all gears of equal pitch in any one of 
the four standard systems will correctly mesh together, 
but that gears of one of the systems will not work with 
gears of any other of the four systems. 

In addition to these standard teeth, special involute 
tooth forms can be produced on the generating machines 
with standard cutters by taking advantage of the in- 
volute property that the pitch circle may be located any- 





Comparative relation between pitch 
diameters and gear tooth size. 


Fig. 6 


where on the tooth—as long as it stays outside of the 
base circle. In this way properly meshing pinions of as 
few as 11 teeth can be produced with the standard 14% 
degree basic rack. The pressure angle of these pinions, 
when running together, will be 26.7 degrees, according 
to one authority. 


ARRANGEMENT PLAN VITAL, TOO 


HILE this discussion of tooth forms has thus 

far been concerned exclusively with the cross 

section of the teeth, or with their profile, the arrange- 
ment of the teeth in space is not less important. To de- 
scribe these various arrangements it is most convenient 
to speak of the trace of the teeth on the pitch surface. 
The pitch surface is formed by all the pitch circles. 
For external or internal gears it is a cylinder, for bevel 
gears a cone, for racks and crown gears a plane. The 
trace of the tooth of a straight spur gear on the pitch 
cylinder is a straight line, parallel to the axis. To obtain 
smoother action, the tooth may be inclined so that the 
trace forms part of a helix. The helical gear which is 
obtained in this way has the advantage of greater 
smoothness, because at any moment there is some tooth 
section just leaving contact and another one just enter- 
ing contact. Small fluctuations in tooth action which 
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The Day Will Come 


In a comparatively short time, as history goes, 
this war will end. On that shining day when 
industry will resume the manufacture of peace 
time products, this organization will also be 
ready to divert a tremendously accelerated out- 
put of wrought Phosphor Bronze, Nickel Silver 
and Beryllium Copper into its normal chan- 
nels; these metals, in the manufacture of which 
we have specialized for many years, will again 
be doing the jobs that only they can do with 
fullest effectiveness. 


Come that day, RIVERSIDE is ready. 


THE RIVERSIDE 


RIVERSIDE ... Burlington County 


i ee) ee Le . HARTFORD 


JULY 19438 


RIVERSIDE 
PHOSPHOR BRONZE 
NICKEL SILVER 
PACA ee 


SHEET « STRIP 
WIRE -« ROD 


METAL COMPANY 


(LEVELAND 
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A Free Wheeling” Clutch of simple design recognized for 
many years as “Standard Equipment” for Automatic Dual 
Drive Operation—Automatic operation of 2 speed drive—As 
a ratchet permitting infinite adjustment and as an automatic 


backstop. Furnished in a number of types 


THE 


| i LLIARD Giving full particulars of your 


CORPORATION seiidinieatis. -Wiltiadl tie 


neers will tell you how to adapt 


106 W. Fourth St. 
ELMIRA, N.Y. 


this clutch to your needs. 


CENTRIFUGAL SINGLE REVOLUTION ... FRICTION 





Refractory Porcelain 


Shown below are refractory electrical porcelain 
pieces made to withstand thermal shock in various 
electrical appliances and apparatus. Colonial makes 
all types of electrical porcelain with glazed or unglazed 
surface and with white or grey body. Some are stock 
items but many pieces are made to customers’ specifi- 
cations. Send us drawings and specifications for price 
estimates. 


The Colonial Insulator Company 
937 Grant St. Akron, Ohio 


aD (Chicago Office: 


| * : 1706 Fullerton Ave.) 
oO Atel 


PORCELAIN 


MADE TO ORDER 








even in the very best gears are brought about by un- 
avoidable elastic deformations of the teeth are thereby 
averaged out and smoothed. 

Helical gears have two different pressure angles and 
two different tooth thicknesses: one measured in the 
plane of rotation and another one measured normal to 
the tooth. The latter is the smaller. 

The driving force, which is transmitted in a plane 
normal to the contacting tooth surfaces, will in helical 
gears have a component along the axis of the gears. 
Thrust bearings are used to take up this component. 
In order to keep the thrust loads moderate, the helix 
angles of these gears are kept down to about 10 degrees. 

\Vhere the expense is warranted and space available, 


a oy 
’ 





Fig. 7 TRAIGHT worm gears and hourglass or cone gears 
differ as follows: A—Straight, single enveloping 
type provides theoretical line contact, with point 
contact section yet under load there is actually some 
area contact. B—lIn addition to line contact, cone 
gearing provides full depth contact resulting in large 
area contact plus more teeth in contact. 


axial thrust may be completely avoided by the use of 
herringbone gears, which are formed of two symmet- 
rical helical gears whose axial thrust cancels out. In 
herringbone gears helix angles up to 45 degrees are 
used. Some of the most efficient and most highly loaded 
high speed drives use this arrangement of teeth. 

Spiral and circular arc bevel gears have similar ad- 
vantages over the straight bevel gear as the helical gear 
has over the straight spur gear. In the true spiral bevel 
gear the trace of the tooth forms a constant angle with 
the straight cone generating lines. In plan view such 
teeth form parts of spirals. The circular arc bevel gear 
may be considered as an approximation to the spiral 
arc, more easily generated, and in addition has some 
advantages of its own which shall be discussed later. 
Some circular are bevel gears have zero spiral angle 
and cannot be properly considered as approximations 
to spirals. Crown gears, i.e. bevel gears with 180 de- 
grees cone angle, are occasionally used in the transmis- 
sion of power, and frequently as the basic shape for 
generating matching bevel gears, just like the rack is 
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MOTORIZED HELICAL REDUCER 
Horizontal drive—made in 13 sizes in 


oe D.O.JAMES | oe 
mw MOTORIZED | 
YY J42 lays 


SAVE ESSENTIAL AND 
VALUABLE SPACE 


War time requirements make the D.O.James 
Motorized Reducers a very important Must in 
solving and meeting the power-saving needs 
of modern industry. Their accessibility and 
compactness make them most desirable when 
floor space is limited. Their soundness of design 
and manufacture insures maximum efficiency 
with minimum maintenance. 


D.O.JAMES MANUFACTURING CO. 
1140 W. Monroe Street Chicago, U. S. A. 


MOTORIZED HELICAL REDUCER 
Vertical drive—made in 13 sizes 
in ratios of 11/4 to 91/2:1 and from 
¥, to 50 horsepower. 
















MOTORIZED 
PLANETARY 
REDUCER 


Vertical drive — 
made in 35 sizes in 
ratios of 10 to 
1200:1 and from 
¥% to 75 _ horse- 
power. 


MOTORIZED WORM GEAR 
REDUCER 
Horizontal drive—made in 11 
sizes in ratios of 6 to 80:1 
and from to 50 horsepower. 






Established 1888 



















md MOTORIZED 
PLANETARY MOTORIZED WORM 
REDUCER GEAR REDUCER 

Horizontal drive, Vertical drive — 
made in 35 sizes in made in 11 sizes in 
ratios of 10 to ratios of 6 to 80:1 
1200:1 and from and from % to 50 

¥ to 75 horse- horsepower. 


power. 


FOR 55 YEARS MAKERS OF EVERY TYPE OF GEAR AND GEAR REDUCER 
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KINGSTON-CONLEY 
pS ELECTRIC COMPANY 


68 BROOK AVE..NO. PLAINFIELD, WN. J. 





used as basic shape for generating spur gears. Bevel 
gears with 90 degrees cone angle are used to transmit 
power at right angles without change of speed. They 
are commercially available as so-called miter gears. 
Meshing of gear teeth always involves a certain 
amount of sliding across the face of the teeth. This can 
be combined with sliding along the gear face to give 
spiral, hypoid, and worm gearing. Spiral gears are 
simply helical gears with crossed axes. The name is 
somewhat misleading, as no spiral appears anywhere 
on the gear or in its action. Two helical gears of 45 





Fig. 8 Hypoid gears differ from special bevel gears in 
that the shaft axes do not intersect. 


degrees helix angle will work together as parallel helical 
gears if the helices are of opposite hand, and at right 
angle to each other if the helices are of like hand. Heli- 
cal gears with unequal helix angles will drive at an 
angle equal to the sum or to the difference between their 
helix angles, depending on the direction of the helices— 
like or opposite hand. In such gears the contact is con 
fined to a very small area (theoretically, if there were 
no elastic deformation, to a point) and they are suitable 
for light loads only. They do have an advantage over 
bevel, hypoid, or worm gears in being somewhat less 
sensitive to small displacements from their theoretical 
location. 

For heavier loads worm gears are preferred, either 
the standard type with a cylindrical pitch surface of the 
worm and a toroid pitch surface of the worm wheel. 
or, for higher load ratings, the hourglass shaped worm 
For high efficiency gears the helix angle of the worm 
should not be too small. This limits the reduction ratio 
to about 15 to 1 if high efficiency is desired, and for 
higher ratios worm gears are used in series. For self- 
locking or non-reversible drives the efficiency must of 
necessity be low, and the reduction ratio is then not 
limited. 

Intermediate in type of action between, the worm gear 
and the bevel gear is the hypoid, whose pitch surface 
is a ruled hyperboloid, the surface generated by a line 
which rotates about an axis not in the same plane with 
the generatrix. Two of these surfaces may be brought 
into full line contact along the generating lines, thus 
forming a hypoid drive, which looks like a bevel gear 
drive whose axes do not intersect. When made with 
straight teeth these gears are sometimes called skew 
bevel gears. For reasons of quiet running and ease otf 
generation hypoid gears with circular arcs are usually 
preferred. 
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genuine KANT-LINK 


SPRING WASHERS 


KEEP BOLTED ASSEMBLIES permanently TIGHT 


BEALL Spring Washers compensate for wear, bolt- 
stretch, corrosion and break-down of finish. They 
meet rigid Army, Navy and Air Corps specifications. 
Available in Carbon Steel, Stainless Steel, Phosphor 
Bronze, Everdur and Monel Metal. Finished in Cad- 
mium Plate, Galvanized, Silver and Parkerized. 
IMMEDIATE SHIPMENT of all standard sizes. 
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ELECTRONIC EARRING? 






In its final development stages by Westinghouse Elec- 
tric & Mfg. Co., East Pittsburgh, Pa., is an electric 
device which clips onto the ear lobe of flyers in high- 
altitude planes. By means of a midget light source and 
a similarly small phototube whose output is amplified, 
the contrivance monitors the color of blood in circula- 
tion and registers on a suitably calibrated instrument 
WIRE US your requirements an indication of the correctness of the individual’s oxy- 


BEALL TOOL oF (Div. Hubbard & Company) gen intake. 
EAST ALT mS S| i) 
sh ee FEWER, AND BETTER, QUESTIONNAIRES 


Formed at the request of the Director of the Budget, a 
committee including representatives of American Re- 
tail Federation, American Trade Association, Chamber 
of Commerce of the U. S., Comptrollers’ Institute of 
America, and National Association of Manufacturers 
is working on the idea of simplifying and standardizing 
Government questionnaires. Chairman of the commit- 
tee is W. J. Donald, managing director of Nema. In a 


Ye report just issued, the committee asks for suggestions 
“SEAR toward particular forms which can be improved by 
oo modification or combination with others, ones which 


se could be discontinued, and questions within surveys 
WOR MER ae eA 8 


which could be shifted to other surveys, discontinued, 


sa cps or otherwise modified. Three major types of question- 
REGULATORS 4 a naires have been identified and sub-committees set to 
: work in exploration of the fields affected. One type 
ae 7 has a specialized application to many lines of business, 


eC ee ee another affects one industry only, while the third bears 
approx. 50% to 2%. on many lines of business but affects different ones 
Raum a differently. 
— not affected by } 
altitude, ambient 


temperature, or ac re ELECTRIC CONTROL OF PAINT SPRAYING 


humidity. . 
Potential of 100,000 volt applied to electrodes sur- 


Compact, light, and : hg cht : : : . 
totais ' rounding an article to be painted will cause sprayed 


watery bc, egy ged ! Saacaader Cae paint Particles to seek out the object ‘even when it 
VARIES APPROX. | ONLY requires their doing a complete 180 deg. turn in mid- 
er Te TT Tae Te) Ce 50% : 2% i air according to the details of a new process described 
at the convention of the American Electroplaters’ So- 
¢ ciety. In the system, the part to be painted, which can E 


he either conductive or dielectric in character, is 


rrounded and dc. of almost any rectified wave form 
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Our valuable original 


drawings are carefully 


VESCVVE, 


—filed away for record purposes 
Our duplicatef are made from 
PHOTACT Srints. They do the 
heavy work — take the wear 


Every smudged drawing means time lost 
on the production line. 


You can’t replace that loéss. But you can 
take this step to prevent it, quickly and 
surely—use Photact, because... 

Photact preserves originals. Make a Pho- 
tact of your costly original and in a matter 
of minutes you have a reproduction down 
to the finest line—sharp, clear, opaque. 
Your Photact is now the “master” for 
every purpose, and your original can be 
filed away for safekeeping. 

Photact also restores old, worn-out draw- 
ings—points up blurred lines to their 
original clarity—gives you a fresh work- 
able drawing. Put the old “veteran” draw- 
ings through the Photact process and 


NEW YORK « 


DETROIT 


come out with a new “master.”’ 


Photact duplicates originals. From your 
negative you can make as many prints as 
may be needed on either Photact paper or 
cloth. And Photact duplicates, even when 
made from pencil drawings, will be 
sharper and clearer with ink-like lines. 
There are no “absentee”’ lines in a Pho- 
tact duplicate. That's why sub-contractors 
and branch managers welcome Photact 
prints. They can make an unlimited num- 
ber of sharp black-line or blueprints 
from Photact “masters.” 


For complete information about Photact 
papers and cloths and the Photact pro- 
cess, write: KEUFFEL & ESSER CO., 
Photact Department, Hoboken, N. J. 


EST. 1867 


KEUFFEL & ESSER CO. 


HOBOKEN, N. J. 


CHICAGO «+ ST.LOUIS + SAN FRANCISCO ~- LOS ANGELES 
MONTREAL 
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aes Brainin contacts enter into the 
* . + assembly of electrical devices for 
: every branch of the army, navy 
' and merchant marine. We have 
| the experience to make special 
designs for your specific purposes. 


3 S. BRAININ CO. 


1OUS METAL PRODUCTS FOR ELECTRICAL MANUFACTURERS 


233 SPRING STREET — NEW YORK, N. Y. 


te Oe eo en ee a Sh 30 N. MICHIGAN AVENUE 


17 POINTS for \* 
Quick and Capable 
Cooperation on Your 


FASTENING PROBLEMS from our Field Engineers 


* Trained to solve your fastening problems —to suggest correct 
methods and products meeting today’s rigid specifications —the Central 
Screw Company representative in your territory is ready to help you 
determine the availability of your product requirements. 


Bridgeport, Conn. Kansas City, Mo. Philadelphia, Pa. 
952 Main Street, 1110 Woodland Ave., 265 Drexel Bidg., 
O. E. Pfannkuch J. A. Clancey C. F. Kreger 


Chattanooga, Tenn. 
702 Provident Bidg., 
Pierson-Deakins Co. 


Los Angeles, Calif. 
1855 Industrial St., 
Rayburn-Judd Co. 


Phoenix, Arizona 
401 W. Jackson St., 
Dooley & Marinack 


Dallas, Texas Minneapolis, Minn. Portiand, Oregon 
1101-7 McKinney Ave., 100 N. 2nd Street, 1233 N. W. 12th Ave., 
Air-O-Line Co. Vincent Brass & CopperCo. National Steel Sales 


Denver, Colorado 
232 Dahlia Street, 
Edw. C. Swan 
Detroit, Michigan 
2842 W. Grand Ave. 4 W. 22nd Street, 317 N. 11th Street 
Stanley A. Boltz R. C. Christie & Co. J. R. Edwards 
San Francisco, Calif., 355—9th Street, Rayburn-Judd Co. 

Seattie, Wash., 1250 First Ave. So., National Steel Sales 


New Orleans, La. 
314 Balter Bidg., 
E. C. Beck 


New York, N. Y. 


Rochester, N. Y. 
82 St. Paul Street, 
A. W. Schmitz 


St. Louis, Mo. 


Ready fo Serve.... You Can Depend on Central 


CENTRAL SCREW COMPAN 
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3519 Shields Ave. 
Chicago, Ilinois 




















applied to fine wires surrounding it at about a foot 
distance. Such other factors as paint and spray equip- 
ment require, if any change, only the most minor modi- 
fications. An -approximate 40 per cent reduction in 
paint consumption is indicated on certain types of work 
and films are more uniform in thickness. A _ single 
spray can, if required, paint both the near and far sides 
of an object. Another version of the same basic theme 
can be used to facilitate removal of surplus paint from 
dipped items and minimize fatty edges and tears. 


POST-WAR APPLIANCE PLANNERS 


This nine man board is in charge of post-war planning 
at the Mansfield, Ohio, appliance division of Westing- 





house Electric & Mfg. Co. Besides the discussion of 
broad future plans whose details will be filled in later, 
the committee has for consideration such immediate 
problems as appliance service, nutrition, conservation of 
materials, and consumer education in care and use of 
appliances. Individuals on Westinghouse appliance 
planning board are: Standing, J. H. Ashbaugh, division 
manager; W. W. Grant, director of market research; 


E. C. Brauning, vice president, American Sales Co., 
Columbus, Ohio; and T. J. Newcomb, division sales 


manager. Seated members are: Henry Czech, Chi- 
cago district manager ; H. B. Donley, general appliance 
manager, New York, N. Y., both of Westinghouse Elec- 
tric Supply Co.; J. S. Shaw, Moore-Handley Hardware 
Co., Birmingham, Ala.; E. B. Ingraham, Times Ap- 
pliance Co., New York, N. Y., and T. F. Savage, Inter- 
mountain Appliance Co., Denver, Colo. 


NEW WIRE FRAUD CHARGES 


In Pawtucket, R. I., Collyer Insulated Wire Co. is 
under indictment on charges of selling to the Govern- 
ment defectively manufactured wire and cable, of acting 
to circumvent Government inspection of the products, 
and of knowingly deceiving Federal inspectors with de- 
vices designed to prevent honest and accurate tests. 
Charge is that tags and seals were removed from ap- 
proved reels of wire and applied to other reels while 
the same reels went back to be inspected again. Ac- 
cused with the company were eight officers and _ local 
plant employees. 


NAM HAS MANPOWER POINTS 


Opposing the drafting of labor to meet manpower 
shortage problems, the National Association of Manu- 
facturers advances this nine point program as an alter- 
nate solution: 1. Lengthen work schedules; 2. Reduce 
number of Federal employees; 3. Develop uniform 
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ow Electronics Gives You 


Full-range Variable-speed Drive 


from 






G-E THY-MO-TROL DRIVE 
Provides Full Control 


on a Single Dial 


@ Complete Drive—Nothing Else to Buy. Thy-mo-trol 
drive is a complete equipment, its d-c motor oper- 
ating from your a-c power line. Starts, accelerates, 
controls speed, stops by dynamic braking, and reverses 
the motor—all from a single, compact control station. 
And it fully protects the motor. 


Makes available previously unused advantages of d-c 
motors, such as: 


1. Full-range, Stepless Speed Control 

2. Constant Speed under Changing Load 
3. Full Torque at Low Speeds 

4. Smooth, Fast Current-limit Acceleration 


# Dozens of Other Thy-mo-trol Extras . . . such as: low mainte- 
nance (by elimination of moving parts); preset speed before 
starting; space saving; no stop for speed change; easy to 
control automatically; operation direct from a-c line—no 
motor-generator or other special d-c supply needed. 


@ Where Has It Been Applied? Drill presses, to increase speed 
range and kinds of work handled. Grinders, for precise speed 
selection and improved finish. Milling machines, to increase 
variety of work handled, and to simplify design. Propeller 
governor testing, for accurate, smooth speed control. Cable 
reelers, to maintain constant tension. Conveyors, to match 
speeds. 


@ How to Buy Thy-mo-trol Drive. Because electronic motor control 
offers so many advantages through improved machine design, 
performance, and operating technique, G-E engineers want 
to consider each of your problems as an individual case. 
Standard Thy-mo-trol drives can be obtained in sizes up to 
10 hp. Special types can also be provided. For further informa- 
tion write, stating your problem, to any G-E office, or to 
General Electric, Electronic Control Section, Schenectady, 
New York. 


GENERAL®@ 
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Foner 


THY-MO-TROL DRIVE is easy to install. These 
four compact units—d-c motor, electronic panel, 
compact control station, and small power transform- 
er—make up the complete drive. 


ANOTHER G-E ’’FIRST’’ IN 
INDUSTRIAL ELECTRONICS 


ELECTRIC 


676-103-8980 
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MSP Le 


Better heat dissipa- 
tion. Larger wire can 
be wound in same space 
with more ventilation. 


Greater winding area. 
Space saving compact- 
ness for today’s design. 


Better insulation. Effi- 
cient help in eliminat- 
ing shorts and grounds. 


These are Outstanding 
Precision Factors 


PRECISION 
BOBBINS 


Dielectric Coil Spools 


Precision Bobbins are daily demon- 
strating their superiorities in relays, 
heat controls, voltage regulators, 
small motors, reactors—in practi- 
cally every electric coil application. 


PROMPT DELIVERY 
ANY SIZE— ANY QUANTITY 


Round, Square, or Rectangular. In- 
sure the performance of your product 
—cut time and worry from your pro- 
duction with strong spirally wound, 
dependable Precision Bobbins—the 
lightest coil forms made. A marked 
saving in dead weight. 


LET PRECISION MAKE 
UP A SAMPLE FOR YOU 


Individually designed exactly to your 


specifications. .Send sample or B/P. 
Write. 


Manufacturer of Dielectric Paper Tubes, 


Round, Square, Rectangular “ 


PRECISION PAPER TUBE CO. 


2035 W. CHARLESTON ST. CHICAGO, ILL. 


| York, N. Y. 


method of measuring labor needs; 4. Give greater 
authority and discretion to local WMC’s; 5. Develop 
more specific standards for determination of critical 
labor areas; 6. Use incentive plans to increase indi- 
vidual productivity; 7. Eliminate practices which re- 
strict fullest utilization of labor; 8. Control and reduce 
absenteeism; 9. Persuade employers in each locality to 
cooperate in the fullest utilization and the most effec- 
tive distribution of available workers. 


NEW NEMA AND SECTION MANAGERS 


Three new Nema member companies are: Johnson Fan 
& Blower Co., Chicago, Ill., represented by J. B. Price, 
chief engineer; Lima Electric Motor Co., Lima, Ohio, 
is represented by Homer E. Reeder, president and 
general manager; Wayne M. Gideon, assistant to pres- 


ident; Howard E. Burke, sales promotion manager; 9 
Leo C. Wiss, sales manager; and Burt F. Wyandt, 

. . . - . . . & 
production engineer; Spero Electric Corp., Cleveland, ¥ 
Spero, president and@ 


Ohio, is represented by B. E. 
H. I. Spero, vice president. 
Newly affiliated with the electronics section are:] 
American Transformer Co., Newark, N. J., repre-¥ 
sented by T. M. Hunter, president; Ward Leonard® 


Electric Co., Mount Vernon, N. Y., represented by® 
Leonard Kebler, president and D. J. Burns, vice presi- § 
dent ; and Machlett Laboratories Inc., Springdale, Conn.,@ 


represented by R. R. Machlett, president. 


| INDEX TO STANDARDS 


Potentially useful listing shows more than 600 different 


| standards published by American Standards Associa- 


tion. Since the last issue of this reference 94 new and 
revised standards have been prepared. Listed by 
subject, the items reach into every important engineer- 


| ing field and serve as bases for many municipal, state, 
| and Federal regulations. 


Special sections of this list 
are devoted to standards developed specially for war 
production needs and standards for safety materials 
and procedures. The recent entry of ASA into con- 


| sumer fields is marked by refrigerator, gas appliance, 
textile, photographic, and radio standards. 
_ the list can be had on request to American Standards 


Copies of 


Association, 29 West 39th St., New York, N. Y. 


TECHNICAL STUDIES BY IRE 


Broadcasting, television, facsimile, and general radio 
communication will have the benefit of engineering 


| studies of its problems by a radio technical planning 
| association in the terms of a proposal of the board of 


directors of the Institute of Radio Engineers, New 
Main objective is to see that people 
get best service possible from electronic war-develop- 


ments with the least delay when the war is over. 


| FIVE MORE NEW STANDARDS 


Specifications, methods of testing, nomenclature, and 
definitions of terms in the field of plastics are the con- 


| cern of a new standards reference issued by ASTM. 


Phenolic, polystyrene, melamine-formaldehyde, urea- 


| formaldehyde, cellulose acetate, cellulose acetate buty- 
| rate, cellulose nitrate, methacrylate, and vinyl chloride- 
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Abrasion resistance like this? . . . Tanks 
take a terrific beating! Imagine the grind- 
ing wear of high-speed combat in the heat 
and grit of desert sands. The battering 
r y impact of rocks and trees . . . and enemy 
Op1es ot equipment that has to be rammed. United 
States Steel is producing steels that take 

andards all this punishment and come back for 
> more. Would steels like these help you de- 
y . sign more rugged equipment for industry? 
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Toughness and lightness like this? .. . 
The “tin hats’’ our boys wear into battle 
are light enough for comfort but tough 
enough to give real protection against 
shrapnel and grenade fragments. That's be- 
cause the 1'4-pound outer shell is tough 
alloy steel, developed especially for the job. 
This same steel, and thousands of other 
special alloy steels, will be available when 
peace returns. 


. BUY BONDS! 


CARNEGIE-ILLINOIS STEEL CORPORATION 
Pittsburgh and Chicago 


Columbia Steel Company, San Francisco, Pacific Coast Distributors 
United States Steel Supply Company, Chicago, Warehouse Distributors 
United States Steel Export Company, New York 


GAtF! 


HE “specs” for a fighting plane’s exhaust 

manifold would read like a death sentence 
to most materials. They call for high corrosion 
resistance—heat resistance for extreme engine 
temperatures—fabricability for mass produc- 
tion—high strength-weight ratio for lightness 
—and good fatigue resistance. 


Only 18-8 stabilized stainless steel meets all 
these requirements! That’s why plane de- 
signers consider it a “must” for exhaust parts. 


As your “designs for tomorrow” begin to 
evolve, keep U-S-S Stainless Steels high on 
your check-list of materials. In such industries 
as petroleum, chemical and food production, 
stainless outperforms and outwears other ma- 
terials because of its superior resistance to cor- 
rosion, heat and abrasion. Product quality is 
improved, too, because stainless is easy to keep 
clean. If your products call for these properties, 
remember that U-S-S Stainless Steels are 
produced in the country’s widest range of sizes 
and shapes. 


For the sake of your future products, 
keep an eye on STEEL! 


[t will pay you to keep a critical eye on the 
performance of various materials on the battle- 
fronts of this war. Design lessons learned in 
battle may have a direct bearing on the success 
of your future products. 

You'll find U-S-S Steels in action, wherever 
the fighting is toughest. Check their perform- 
ance—especially that of new steels and new 
applications of steel. The chances are you'll 
lick some of your most puzzling future design 
problems before they become problems. 


U-S-S STEELS FOR DESIGN 


S HIGH TENSILE STEELS £0 resist corrosion and increase 
strength without adding weight. 
J‘S-S COPPER STEELS to give twice the atmospheric corro- 
Sion resistance of regular steel at little additional cost. 
J-S-S HOT-ROLLED AND COLD-ROLLED STEELS to 
provide the basic advantages of steel, plus maximum economy 
in accordance with the needs of each job. 
J-S-S ABRASION-RESISTING STEEL to combat wear and 
friction. 
S-S STAINLESS AND HEAT-RESISTING STEELS to 
ante high resistance to corrosion and heat, and to reduce 
weight. 
*S-S CARILLOY ALLOY STEELS—Special Steels for the 
special jobs of industry. 
-S-S PAINTBOND—A galvanized, Bonderized sheet that per- 
mits immediate painting and holds paint tighter. 
*S-S VITRENAMEL—-Sheets designed especially for porce- 
“a enameling 
S-S ELEC TRICAL SHEETS for motors, generators and 


"Weaalbartners. 
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acetate materials are covered in molding compound, 
sheet, rod, casting, lamination, and tube form. Tests 
include arc-resistance, chemical resistance, color-fast- 
ness, compressive strength, relative humidity, deforma- 
tion, distortion, dielectric constant, diffusion of light, 
flammability, flexural strength, flow temperature, haze. 
impact resistance, mar resistance, punching qualities, 
refractive index, surface irregularity, shrinkage, soften- 


RD ALA ad ae ae 


















ing point, tensile properties, tear resistance, thermal 
conductivity, and water absorption. American Society 
for Testing Materials, 260 S. Broad St., Philadel- 
phia, Pa. 


..- they meet the rigid Specifications 
of the 


ARMY-NAVY- 
MARITIME 


Designed and Engineered for 
Shipboard Service above and 
below deck... both for Com- 


bat and Merchant Service. 











Commercial electric-refrigeration condensing units 

form the subject matter for a standard from the Na- 

| tional Bureau of Standards of the U. S. Department of 

Commerce, Washington, D. C. It covers requirements, 

rating, motor loading, and testing of air and water 

cooled units in sizes from ¥4 to 5 hp. with requirements 
for controls, shut-off valves, and receiver tanks. 



















Standard symbols for electrical control diagrams are 
illustrated and discussed in an ASA standard of current 
issue. Point of greatest importance about the wiring 
diagram standards is the fact that each symbol is a basi 
unit which can be assembled with others to express 
almost any conceivable electrical meaning. Among 
this draftsman’s shorthand there are still a few items 
with more than one symbol and the hope of the asso- 
ciation is that usage will eventually make the selection 
and eliminate the other term. 















Baldor Motors meet the high 
standards of Industry also 
- «SO they will surely meet 
your requirements. 
























Culminating ten vears of work by ASA and co- 
operating organizations, a standard on transformers, 
regulators, and reactors is put out now with the ob- 
jective of helping the war effort by making easier the 
specification of such equipment. Comprehensive guides 
for loading under various service conditions are feat- 
ured for the first time in any industry standard. Nominal 
rating can thus be used as a guide to the amount of 
material in the unit while this new rating serves as a 
reference to output. .\American Standards Association. 


29 West 39th St... New York, N. Y. 


Compilation of 18 technical papers by authorities on 
radiographic testing constitutes the 1943 ASTM sym- 
posium on the subject. Discussed are principles, foun- 
dry applications, miscellany, gamma-ray radiography, 
instructions for using radium, inspection, welds and 
weldments, magnesium aircraft castings, correlation of 
mechanical properties with radiographic appearance, 
million volt portable unit, x-rays in the boiler shop. 
welded high-pressure piping, exposure meter, cassette 
design, precision radiography, x-ray film evaluation, in- 
dustrial x-ray protection, and recommended termin- 
ology. American Society for Testing Materials, 260 
S. Broad St., Philadelphia, Pa. 













The 100% Protected Motor 
with liberal overload capacity 






BALDOR ELECTRIC COMPANY, ST. LOUIS 
District Offices in Principal Cities 




















SOLUTIONS BY ANALOGY 





Analysis of unexplored fields is facilitated by compar- 
ing the unfamiliar system with one which is better 
known. This volume undertakes to establish analogies 
between electrical, mechanical, and acoustical systems 
with the objective of enabling anyone familiar with 
electric circuits to analyze the action of vibrating sys- 
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Just let vital nerve centers of Control and Communica- 
uns are 


tions get out of kilter and you're out of the war. And let 
current 


the insulated conductor that makes these controls and 


communications “tick” get out of EXACT CENTER and 


wiring 















a basi eo cae , 

you're inviting anything from cross-talk to shorts. 
express oa ; , 
Among These facts prompt us to emphasize the fact that wire 
vy items or cable insulated with LEXEL (cellulose acetate 
le asso butyrate) tape simply CANNOT BE OUT OF CENTER 


or GET THAT WAY. 
The reason is simple: It is CENTER-SEALED! 
LEXEL forms a continuous helical tube in which the 


; conductor is automatically and permanently centered 
through every inch of its length, whether in feet or miles. 
The tube seals itself by the heat used to disperse lacquer 
solvents. No extra material is needed as margin of safety 
BB) against off-centering, a saving in weight and space. 


election 


ind co- 
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LEXEL Insulating Tape has high dielectric strength, 
ount of 



























high insulation resistance, low moisture absorption, 


ciate and is flame retardant. It is ideal for compact installa- 
tions in low-tension service such as instruments, con- 
trols, lead-in and hookup wires and electronic circuits. 
ities on Write for additional information and names of manu- 
ie facturers supplying LEXEL insulated wire and cable. 
s, .- 


& * * 
CUSTOM-MADE INSULATION! 


Dobeckmun also provides custom-made insulation to specifica- 


graphy, 
Ids and 
ation of 
earance, 





tions, for purposes where standard products are not suitable. 


sr shop. This is a regular service; there is no obligation in requesting 
cassette the help of our engineers. 

tion, in- 

termin- “LEXEL” is « registered trade-mark of The Dobeckmun (company 
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IN DESIGN AND PRODUCTION... 
MEETING THE INDUSTRY'S NEEDS 
















































CALLITE 


ELECTRICAL CONTACTS 


The cost of electrical contacts, is probably the 
smallest item in the total cost of an airplane. And yet, 
electrical contacts can be a serious bottleneck in your 
production and a jeopardy to your position as a 
reputable manufacturer. 









































That is why: Callite is using every bit of engineering 
skill (developed through 25 years of specialization) 
to meet the industry's contact requirements. Whether 
your problem is one of obtaining a standard stock con- 
tact type — or a special design for your own specific 
application, we'll be glad to cooperate with you. 
Callite Tungsten Corp., 547 Thirty-ninth Street, Union 
City, New Jersey. Branch Offices: Chicago, Cleveland. 





























































Specialists in the manufac- 
ture of electrical contacts of 
tungsten, molybdenum, sil- 
ver, platinum, palladium 
and special alloy combina- 
tions in round, flat, oval 
and unusual shapes. Cata- 
log No. 152 describing Cal- 
lite contacts is now available. 













Keep ’em flying with 











REG. U.S. PAT. OFF. 


CALLITE CONTACTS 
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division and American Propeller Corp. subsidiary. 


tems. It is the author’s suggestion that since electrical 
circuit theory has reached a higher point than the cor- 
responding theory for mechanical systems, and _ since 


| many times as many engineers are familiar with elec- 


trical circuits as are with mechanical systems, it would 
seem wise to use analogous methods for visualizing the 
relations and actions, for applying the mathematics, 
and for obtaining the analytical solutions for those 
lesser-known problems. Subject matter is developed 


in stages from the simple element through to complex 


arrangements of multi-element systems. By Harry F. 
Olson, acoustical research director, RCA Laboratories. 
Published by D. Van Nostrand Co., 250 Fourth Ave, 
New York, N. Y. 


ELECTRICAL ENERGY OUTPUT 


(Based on Edison Electric Institute Figures) 


THIS YEAR 
a ee ee tt ed 


0 

a 
& = 
™ = 







0 
Sn SU eee 
= BY FOUR WEEK — 
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MARCH — \— APRIL — 
% - LESS THAN 0.1 
ALL FIOURES ARE PERCENTAGES 








ABOUT PEOPLE YOU KNOW 


Farrel-Birmingham Co., Ansonia, Conn., has for presi- 
dent John W. Haddock replacing Nelson W. Pick- 
ering, gone to the Navy. Mr. Haddock comes from 
Sullivan Machinery Co. 


Returning to the U. S. after nearly a year in Africa, 
Henry F. Schippel of B. F. Goodrich Co., Akron, 
Ohio, is assigned to special engineering tasks in the 
aeronautical division. 


Resigning as staff chemist and laboratory director of 
General Electric Co., Pittsfield, Mass., G. F. D’Alelio 
becomes director of research, Prophylactic Brush Co.. 
Florence, Mass. 








,endix Home Appliances Inc., South Bend, Ind., makes 
vice presidents of F. W. Boynton and T. W. Hardy. 
Both have held executive positions in manufacturing 
divisions. 


Aviation Corp., Toledo, Ohio, appoints E. Robert 


Isbell manager in charge of its liquid cooled engine 


W. E. Hirtensteiner is made executive vice president 
of Interstate Aircraft Engineering Corp., El Segundo, 
Calif. 


Awarded by the Army Ordnance Dept. for development 


| of a plastic fuze body, a citation goes to Frank H. 
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ONE “QUICKIE” SALVAGE JOB ISN’T ENOUGH 


YOU VE JUST 
BEGUN 10 SCRAP! 


6f-YNCE OVER LIGHTLY” 


doesn’t even begin to turn 


If you put if off, you postpone 


up the full scrap potential of the 
average industrial plant. Tre- 
mendous quantities have been 
either neglected or overlooked. 


Yettoday,as American boys come 
to grips with the enemy, demand 
for scrap of all kinds—especially 
copper, brass and bronze—soars 
beyond all anticipations. The 
War Production Board stresses 


WHAT IS 
DORMANT SCRAP? 


Obsolete machinery, tools, equipment, dies, 
jigs, fixtures, etc., which are incapable of 
current or immediate future use in the war 
production effort because they are broken, 
worn out, irreparable, dismantled or in need 


of unavailable parts necessary to practical 
re-employment. 


victory. And a lot of swell fellows 
are going to have to spend just 
that much more time in the blood 
and muck of trench and fox-hole. 
You can’t let that happen! 


Not while our steel mills alone 
need 13,000,000 tons of pur- 
chased scrap in the first half of 
1943 to keep charging their fur- 
naces! 


again that the enormous demand 
for copper scrap cannot possibly 
be met. It’s our No. 1 salvage 
problem! 


LOOK OFTEN—LOOK HARD! 


So be ruthless with that old stuff 
that’s been collecting dust since 
the Year One! Put a strong-arm 
executive in charge of your sal- 
vage operation and make it a 
continuous job! Tell him to use commando tactics if 
necessary, but to keep that scrap coming. 


It’s amazing what the second and third time around will 
yield when everybody is convinced that you mean busi- 
ness. Out they come—hidden tons of ancient parts and 
fittings, useless dies and jigs, everything from cotter 
pins to drill presses! 


KEEP THOSE FURNACES GOING! 


America’s copper refineries are operating at an average 
of 80% of capacity. Think what that means! In some 
hard-fought action, the cartridges just won't be there. 
And your boy, or your neighbor's kid, will pay the price! 


FOLLOW THIS RULE 


lf it hasn't been used for three months, and 
if someone can't prove that it's going to be 
used in the next three—sell it*—or scrap it! 
*Scrap and used equipment dealers pay well 
for usable machinery and materials. 





USE IT—SELL IT—OR SCRAP IT! 


Maybe you can’t use some good 
machinery—yet it hasn’t reached 
the scrap stage. Okay—sell it. 
Usually somebody else is looking 
for that equipment. You'll get 
prices far better than those for 
scrap. And you'll do your Uncle 
Sam a good turn into the bargain. 


HOW TO SELL YOUR SCRAP 


If you have no regular scrap dealer, find one in the 
classified phone book. He’ll buy usable materials, too; 
or you can find a Used Equipment Dealer in the same 
place. 


Don’t expect your scrap heap to be a gold mine—the 
dealer works under a price ceiling, the same as you do. 
But you will find there’s a million dollar feeling in the 
knowledge that you’re doing your part all the way. 
It’s 100% better than the guilty sensation you get every 
time you pass some good metal you should have 
scrapped months ago! 


BUSINESS PRESS INDUSTRIAL SCRAP COMMITTEE 


ROOM 1261, 50 ROCKEFELLER PLAZA, N. Y. C. 





If you have done a successful salvage 
job at your plant, send details and pic- 
tures to Electrical Manufacturing. 


SEND FOR PRIMER OF INDUSTRIAL SCRAP TO 
HELP YOU TACKLE THE SALVAGE PROBLEM 


JULY 1943 





Your name 


Company name 


BUSINESS PRESS INDUSTRIAL SCRAP COMMITTEE 
ROOM 1261, 50 ROCKEFELLER PLAZA, N. Y. C. 
Please send a “Primer of Industrial Scrap’ to 








Company address——____—__—————————————————— 
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*% That smooth, velvety rota- 
tion of a Clarostat wire-wound 
control sums up these features: 
Precision winding on bakelite 
strip; positive, minimized-wear 
contact; perfected lubricant; 
shaft accurately fitted in brass 
bushing; years of trouble-free 
service. % Indispensable in 


Type 58 rheostets and poten- 
tiometers. 1 to 100,000 ohms 
Choice of tapers. Linear, rated 
at 3 watts; tapered, 1.5 to 2 
watts. Available in multiple units 
up to 20 sections in tandem 





military and naval equipment, 
wire-woundcontrolsnecessarily 
carry the highest priorities. 
Nevertheless, bear in mind 
CLAROSTAT when you want 
“tops "’ in performance and 
economical service. *% Write 
for literature. Submit your 
problems. 


PAL 


CLAROSTAT MFG. CO., Inc. - 285-7 N. 6th St., Brooklyn, N.Y 


.. A Job for 


ul FATA Th 


ces eae : 





eEMCe Electric Motors. . 


Air is life to Uncle Sam's undersea fighters. The motors 
that operate their ventilating system must not fail. They 
must be powerful, dependable, rugged, yet small and 
compact to fit crowded submarine space. 


That's a set of “specs” familiar to EMC Engineers, experienced by 


® ELECTRIC MOTOR CORPORATION 


long years in custom-building small “ 
motors for every conceivable use. 


power-packages"’, 


Fractional H.P. 
It's 


experience and knowledge that is ready for 
YOUR needs in any power needs involving 


SPECIAL motors up to 1/15th H.P. Use 
it—to your benefit—on war products today, 
or peacetine products tomorrow. Write for 
EMC SERVICE SHEET, to aid you to 


accurate motor data. 


1204 State Street 
RACINE, WISCONSIN 





CUST tm -SBUILT” 


-E M ( IR ina. 
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FOR ALL | NDUSTRY 


Going from the position of chief 


Shaw of Shaw Insulator Co., Irvington, N. J. Savings 
over the course of 1 million rounds leaves aluminum 


enough for requirements of 270 fighter planes. 


\t Phileo Corp., Philadelphia, M. W. Heinritz, 
who has been general manager of the Storage Battery 
Div., goes up to vice president in charge of it. 


Norman W. Van Husen, from president of Machinery 
Design Inc., Detroit, Mich., becomes president of N. 
\W. Van Husen Engineering Inc., also Detroit. 


G. M. Bellanca, chairman of the board Bellanca 
Aircrait Corp., New Castle, Del., is also consulting 
aeronautical engineer and designer 
tries Inc., New Orleans, La. 


for Higgins Indus- 


Formerly vice president of Chicago Molded Products 
Corp., Chicago, Ill., Elmer Maywald is now a plastics 
consultant at 11 S. La Salle St., the same city. 

Vice president in charge of 
production is the new post 
of Leslie G. Thomas, ex- 
works-manager of Interna- 
tional Resistance Co., Phila- 
delphia, Pa. 


Glenn C. Paxton, former 
production 
Morrison 


manager for 
K ngineering 
Corp., is now 





pre duction 
manager at Industrial Oven 
Engineering Co., Cleveland, 
(Ohio. 


EESLIE G 


THOMAS 


leaving Kieley & Mueller Inc., V. W. Farris is the 
organizer of Farris Engineering Co., Ridgefield, N. J. 
In a new plant, the company is making equipment for 
the armed forces. 


D. H. O’Brien resigns his vice presidency at Graybar 
electric Co. to head a new Signal Corps Field Service 
Div. where, as a civilian, he will supervise and 

ordinate the distribution of signal equipment and parts 


Manager of the industrial electronics division of North 
American Philips Co., N. Y., is A. E. 
Snyder. Company is doing Government research and 
development. 


Dobbs Ferry, 


John Kelly Johnson leaves post of senior engineer at 
Hazeltine Electronics Corp. to be in the Office of Pro- 
curement and Material of the Office of the 
Secretary of the Navy, Washington, D. C. 


L'nder- 


At Aireraft Accessories Corp., Burbank, Calif., Wil- 
liam A. Cooke, in charge of industrial. relations, is 
elevated to the post of vice president. 


Frederick B. Philbrick is president and general mana- 


ger of the Gamewell Co., Newton Upper Falls, Mass. 
He succeeds V. C. Stanley. 
Thomas 


engineer at 


KLECTRICAL MANUFACTURING 








avings 
ninum 


nritz, 
attery 


hinery 


of N. 


‘llanca 
sulting 
Indus- 


oducts 
lastics 


rge ot 
V post 
S, ex- 
terna- 


Phila- 


ormer 
for 
ering 
uction 
Oven 
eland, 


is the 


N. J. 


nt tor 


ray bar 
ervice 
id co 
parts. 


North 
A. E. 


*h and 


1eer at 
f Pro- 
“nder- 


Wil- 


ms, 


Mana- 


Mass. 


homas 


"RING 





This wor-born product is an auxiliary fuel tank that 
odds important miles to American airmen’s bombing 
missions. It is made of Taylor Fibre. Why? Because 
Taylor Fibre sheets, shipped and stored flat, are 
quickly and easily formed to make these light- 
weight, leak-proof, auxiliary gas tanks that are so 
economical in comparison to the importance of their 
job thot they can be discarded in flight, if necessary, 
@s soon as they're empty. You never know what can 
be done with Vulcanized or Phenol Fibre until you 
Toke it to Taylor 


“WE WANT TAYLOR FIBRE’ 










It happened recently in one of our customers’ plants. We were an unidentified witness. 


The workmen were forming an important war instrument from vulcanized fibre sheets. 


Suddenly the men stopped their work, turned their backs on the sheets they were using, 
and replaced them with a new batch that had just been delivered. 


“Why the change?” we asked, innocently. “Oh, this is Taylor Fibre,” one of the men 
replied. “We like to work with Taylor. It forms so easily. You can always depend on it. 
No ‘bugs’ in it.” 


Taylor Fibre’s dependability is the result of the VERIFIBRE PROCESS—Taylor’s name for 
quality-control. It means that every inch of Taylor Fibre is checked and verified at 
every step in its manufacturing process—a process that is completely Taylor-controlled 
under the roof of the industry's most modern plant. Cotton cellulose, papers, resins, 
chemicals are all produced or refined by Taylor. The result is a finished product that 
is quality-controlled. 


TAYZILOR FIBRE COMPANY 


NORRISTOWN, PENNSYLVANIA 
LAMINATED PLASTICS: VULCANIZED FIBRE + PHENOL FIBRE 


SHEETS, RODS, TUBES, AND FABRICATED PARTS 


JULY 1943 
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DOES YOUR 
IMAGINATION 
INCLUDE 
UNIVERSAL C-0? 


Universal C.Q. is the automatic, controlled quality manu- 
facturing method and skill in producing dry process 
porcelain of uniform high quality. Product designers 
and manufacturers are re-discovering the many impor- 
tant and practical reasons why Universal C.Q. is often a 
better replacement for metal parts than the actual metal 
part itself. It is NOT a critical material; it bas high di- 
electric strength; non-corrosive; resists acids; withstands 
thermal shock and arcing; contains no organic binders; 
will not carbonize. In addition it can be “finished” to 
add eye appeal to your product. If you're trying to 
redesign your product for postwar as well as wartime 
manufacturing — better get in touch with Universal. 


THE UNIVERSAL cray propucrs co. 


1540 EAST FIRST STREET : * * SANDUSKY, OHIO 


ae 


SYNCHRONOUS MOTORS 
with High Running Tongue 


A distinctive design enables these motors to 
deliver a running torque of about three times 
their starting torque. Thus they will maintain 
synchronous speed satisfactorily in spite of volt- 
age variations. Starting torques range from .16 
to .8 ounce-inches. Made in 3600 r.p.m. only. 
Write for data. 
















Mason Co., George W. De Bell, specialist in plastic 
adaptations for aircraft and other military equipment, 
opens his own consulting offices in the Gurley Bldg., 
Stamford, Conn. 


Chief engineer of the radar and motion picture di- 
vision of Altec Lansing Corp., Los Angeles, Calif., 
is John K. Hilliard, previously in the M-G-M sound 
department and before that at M.L.T. 


In a consolidation of engineering and manufacturing 
operations, Allis-Chalmers Mfg. Co., Milwaukee, Wis., 
makes W. S. Edsall manager of the switchgear and 
control division of the electrical department. He has 
been located at the company’s Boston works where he 
was in charge. 


D. K. Ballman is head of a new service and develop- 
ment division at Dow Chemical Co., Midland, Mich. 
His chief function will be to stimulate specification of 
present and future products to post-war industry. 


President of Ilsco Copper Tube & Products Co., Marie- 
mont, Ohio, is Andrew H. Stubbers. He will con- 
tinue to serve as sales manager. 


A. M. Wibel moves from 
Ford Motor Co., where he 
was vice president, to Nash- 
Kelvinator Corp., Detroit, 
Mich., with the same title. 


Gisholt Machine Co., Madi- 
son, Wis., elects C. K. 
Swafford vice president. 
He has been and will con- 
tinue to be works manager. 





At Sperry Gyroscope Co., 


A. M. WIFEL Brooklyn, N. Y., Carl A. 
Frische succeeds Hugh 
Willis as chief research director. Mr. Willis was 


recently made general sales manager. 


Resigning as director of mechanical engineering at the 
University of Detroit, Francis J. Linsenmeyer joins 
National Stamping Co., as chief engineer. 


With a capacity of executive engineer, William J. 
Tell joins Cadillac Motor Div., General Motors Sales 
Corp., Detroit, Mich. He has been chief engineer of 
the eastern aircraft division. 


Formerly president of Buffalo Foundry & Machine 
Co., Buffalo, N. Y., Henry D. Miles becomes chair- 
man of the board. New president is Charles W. Pear- 
son, previously executive vice president, who is suc- 
ceeded by Milo T. Silverling, also general manager. 


Harry J. Wines is a member of the sales executive 
staff of Zenith Radio Corp., Chicago, IIl., charged with 
assisting in development of post-war plans. 

Taking over the duties of M. C. Wilt, executive vice 
president of Curtis Lighting Inc., G. T. Morrow will 
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WIRE STRIPPERS 


fon every prpeee 


| COLONIAL 
WIRE STRIPPER 


















E-Z ATOMATIC 
WIRE STRIPPER 














Simple and efficient. As easy to 
operate as a pair of pliers. 





















A sturdy, efficient machine for rapid 
production work. Designed to do quan- 
tity work on a quality basis on all types 
of insulated wire from 8 gauge to the 
very finest wire. 

Everything in sight. No motor required. 
This machine will instantly grip the wire, 


A foolproof, frictionless unit for uniform 
and continuous production. No springs; 
the Colonial strips clockwise or counter- 
clockwise. Double-edge floating blades 
give square and clean cuts. Dialed 
micrometer allows settings within 1/1000 
inch of wire gauge. Precision plus! 


Always ready for use. Its triplicate 
action of clamping the wire, cutting 
the insulation and stripping is auto- 
matically timed and performed 
cut the insulation, strip it off and release with one squeeze of the handles. 


the wire—all in ONE simple foot pedal Will not crush stranded wire. 
movement. SEND FOR CIRCULARS 


Without obligation, you can prove the merits 















of a Pyramid stripper in your shop on your 


own work for ten days. Send us your wire 
D oa od bo MPANY PT Pl tM Med Satie at ek 


curately gauge your needs before shipping 


2224 So. State Street Chicago, itil es machine and instructions. 


INJECTION MOLDING 


This W-S Injection Molding Machine is 
ovoilable in 6, 8.12 and 16 o2. copaci- 
ties. equipped with zoning control heat- 
ing cylinder, positive clamping mechanism 
ond odoptor-type nozzle. Bulletin 620-A 
gives complete details of these machines 
Write for o copy. It's free. 





The stepped-up production of the war effort has Watson-Stillman engineers are constantly expert- 


shifted the spotlight from plastic beauty to plastic menting with new plastic materials and improved 
performance. Watson-Stillman Injection Moldin machines to process them. Our laboratories are 
Machines combine high speed, en mae wit equipped to make thorough studies and analyses 
close specifications and quick change from one job of your molding problems. The Watson-Stillman 


to another. Co., Roselle, N. J. 


WATSON-STILLMAN 


Fogel Stet 
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The tougher they come the 
harder we fall for them 


Life in a molding plant these days is not all beer and 
skittles. Many a job presents new riddles, new me- 
chanical problems, whose answers must be found 
before production can begin. Yet time must not be 
lost in figuring ways and means, or in molding and 
delivering plastics that fall short of meeting full 
requirements. Plastics that don’t quite get the moon 
over the mountain are an inexcusable hindrance to 
the war effort. 

That's a main reason for giving us at Auburn the 
tough ones. We like them because we lick them. We 
started molding plastics in 1876—grew up with the 
industry—went through the years when almost 
every job required special engineering and design. 
There are a thousand and one experiments we don't 
have to make today. We made them long ago! 


If you have a molded plastic problem whose solu- 


tion will help the war program, let’s get together. 


We'll figure it out—and when you get deliveries 
you'll find our finishing and inspecting as good as 


our planning! 


MOLDED PLASTICS DIVISION 


AUBURN BUTTON WORKS, INC. 


Molders of All Types of Plastic Materials by Compression, 
Transfer Injection and Intrusion Methods 


ESTABLISHED 1876 AUBURN, N. Y. 





be titled acting general manager put will still be 
vice president in charge of sales. Mr. Wilt is on leave 
of absence for Naval duty. 


At General Motors Corp:, L. C. Goad, manager of 
the eastern aircraft division, Linden, N. J., is now 
vice pfesident. 


Dr. Ancel St. John takes a leave of absence from 
St. John X-Ray Service, Long Island City, N. Y. to he 
senior metallurgist in the Ordnance Department, Wash- 
ington, D. C. 


Star Electric Motor Co. and 
its affiliate Star Equipment 
Corp., make Elvin E. Hall- 
ander first vice president 
for each and general man- 
ager of the motor company. 
Raymond E. Hollander is 
vice president in charge of 
planning for the motor or- 
ganization and Fred Eber- 
hard is vice president and 
general manager of — the 





ELV.N E. HALLANDER 


other company 


With a responsibility. for solving plant application 
problems and doing design and research work on new 
products, John Tjaarda joins the staff of Accnrat 
engineering Co., Chicago, Il. 


General [Electric plastics laboratories are in charge of 
Dr. J. J. Pyle who succeeds Dr. G. F. D’Alelio. 
\ssistant is J. W. Underwood. 


NEW PLANTS, NAMES, EXPANSIONS 


On Hoover Rd., Detroit, Mich., Colonial Broach Co. 
quadruples its floor space with a newly finished plant 
Dust collecting and air washing are features of the 
factory which includes a large heat treating depart 
ment. 


Shafer Bearing Co. is now located at 1412 W. Was! 
ington Blvd., Chicago, II. 


With new facilities at 909 Diversey Parkway, Chicago. 
Ill.. Cook Electric Co. expands the activities of its 
bellows division. Plant has an up-to-date laboratory 
for altitude tests in aircraft applications. 


Opening its seventh plant m the area of Kansas City. 
Mo., Aircraft Accessories Corp. announces the new 
facilities will be devoted entirely to production of air 
craft radio equipment. 


Aircraft parts will be manufactured in the plant ad 
dition being made to the buildings of Moore Drop 
Forging Co., Springfield. Mass. 


Ken-Rad Tube & Lamp Corp., Owensboro, Ky., ha- 
two new plants . . . one, in Bowling Green, Ky., covers 


pa sq. ft., employs 2300 workers, and will pro- 
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ANALYZE VIBRATION BUGS WITH A 









DETECT FREQUENCIES FROM 500 
TO 20,000 VIBRATIONS PER 
MINUTE WITH ONE, LIGHT, 
COMPACT INSTRUMENT 


WESTINGHOUSE Vib VO W eler 


Like a doctor’s stethoscope, the new Westinghouse 
Vibrometer helps diagnose machine and motor ills 
by tracking down the source of troublesome vibra- 
tions. It will disclose just what frequencies between 
500 and 20,000 cycles per minute are present in a 
vibrating body. 

This unique instrument is built on the old vibrating 
reed principle, yet is no larger than an engineer's slide 
rule, and weighs only 8 ounces. By rotating rollers 
which control its length, the reed is permitted to find 


its natural frequency. 


Westinghouse 


PLANTS IN 25 CITIES i OFFICES EVERYWHERE 


When this happens, maximum reed vibration 
occurs and the frequency of the vibration can be read 
on the calibrated scale. 

The small size of the Vibrometer permits its use in 
otherwise inaccessible locations. Light weight makes 
possible vibration studies of small devices without 
affecting the vibration being studied. 

Call your Westinghouse representative for details. 
Ask for DD-85-910. Or write direct to: Westinghouse 
Electric & Manufacturing Company, East Pittsburgh, 


Pennsylvania, Dept. 7-N. J-08063 





EXTREME SELECTIVITY 


Reed will register vibrations as 
small as .0001” double ampli- 
tude; will indicate separately 
frequencies present and 
harmonics within its range. 
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LARGE KEED AMPLITUDE 


Even though amplitude of the 
vibration present in a machine 
is smali, it will cause a rela- 
tively large reed amplitude. 





DIRECT SCALE READING 


A pointer on the reed’s fixed end 
gives a direct indication of the 
vibration in cycles per minute 
on logarithmic scale. In-between 
frequencies may be interpolated. 
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Hold work with one hand with 
“Thermo-Grip" pliers, leaving 
one hand free for applying 
solder. This illustration shows 
BRAZING Attachmert. 


with “'THERMO-GRIP” 
ELECTRIC SOLDERING TOOLS 


vick (high) heating is especially important with new higher- 
en oad solders. The resistance heating principle of IDEAL 
“Thermo-Grip" Soldering Tools causes the part touched to come 
to soldering heat, almost instantly, No preheating; No open 
flame hazard. IDEAL “Thermo-Grips” are not just ordinary 
soldering irons, but a wide selection of special-type soldering 
tools, each designed to do a special job. 


PROMPT SHIPMENT 
WRITE FOR DETAILED LITERATURE 


IDEAL S 


* IDEAL COMMUTATOR DRESSER CO 
1008 PARK AVENUE SYCAMORE, ILLINOIS 





Sales Offices in all Principal Cities 





CUSTOM 
MOLDERS 


E have the plant facilities, 
the organization, the knowl- 
edge, the experience, the desire 
to serve American industry in 
molding PLASTICS to help win 


the war. 


We Specialize in the Following 
Made-to-Order Products: 
BRUSH HOLDERS 


BRUSH HOLDER CAPS 
TERMINAL BLOCKS 


CUT-OUT SLEEVES 
METER HOUSINGS 
SWITCH PARTS 


CALL, WRITE OR PHONE 









MIDWEST MOLDING AND 
MANUFACTURING COMPANY 


CHICAGO, ILLINOIS y, Oo N 


CREE Ot illd ad 6 ele 























duce radio and ordnance equipment. The other plant 


is in Tell City, Ind., where 1500 employees will work 


on Signal Corps materials. 


Devoted entirely to assembly, Plant No. 2 of Clarostat 
Mfg. Co., Brooklyn, N. Y. is new and includes more 
production space than Plant No. 1. 


Plant equipment and personnel of Krause Engineer- 
ing Co., Cleveland, Ohio, have been taken over by 
Precision Products, Inc. of the same city. 





Planning to expand into Beechhurst, a residential sec- 
tion of New York City, Sylvania Electric Products 
Co. is encountering opposition from the local resi- 
dents and press. Project envisions the adaptation 
of a large estate there into a “college campus” type of 
research laboratory. 


Finished in Cleveland, Ohio, is a new plant for the 
quantity production of Boeing Aircraft Co.’s big 
B-29. Covering 400 acres in site, the plant approaches 
the operating area of the fabulous Willow Run. 


Taylor Mfg. Co., Milwaukee, Wis., owns Wright 
Rubber Products Co., Racine, Wis. It will operate 
itas Wright Rubber Products Div. 





Name simplification move leaves Robins Conveyors, 
Inc., as the new designation for Robins Conveying 
Belt Co., Passaic, N. J. 


In York, Pa., Steacy-Schmidt Mig. Co. gets its name 
altered to Hardinge Mfg. Co. It is a manufacturing 
subsidiary of Hardinge Co. 


The 45th anniversary of its founding is celebrated by 
Kearney & Trecker Co., Milwaukee, Wis. 


Without accompanying change in policy, Brown & 
Gold Machine Co., Cleveland, Ohio, changes its name 
to Brown & Gold Mfg. Co. 


IXxecutive offices of Mack Trucks, Inc., are moved 
from the Long Island City plant into the Empire State 


Bldg., 350 Fifth Ave... New York, N. Y. 


Magnavox Co., Fort Wayne, Ind., has a new plant 
with six acres of productive space under a single 
roof. It is to be devoted to prime-and sub-contracting 
on communications and electronic equipment for the 
armed services and the merchant marine. 


Doubling its floor space, Otto Aviation Corp., 
Bloomfield, N. J., undergoes its second expansion with- 
in the last six months. 


Spartan Aircraft Co., Tulsa, Okla., adds a second 
major unit to its original plant. This one is for final 
assembly and fabrication. 






At Vandalia, Ohio, next to the Dayton Municipal Air- 
port, an aircraft modification center is built and to be 
operated for the AATF by Northwestern Airlines, Inc. 
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OF LOOKING INTO THE FUTURE 


* Nothing difficult or magic about this—all you 
need do is take a look at the production line battle- 
fronts. There you'll see many a preview of tomor- 
row’s new materials and better methods. For example, 
CMP precision cold rolled strip steel on the job 
suggests hundreds of additional peace-time potentials. 
Why? Well, CMP light gauge strip is successfully 
replacing critical non-ferrous metals for numerous 
vital war product applications— such uses were 
formerly thought neither feasible nor practical. 
Again, it proved the wide adaptability and versatility 
of this precision material; and it proves the important 
part that the specialist contributes to product better- 
ment. Right now is a good time to learn all the facts 
about CMP strip—the full cooperation and “Know 
How” experience of the CMP specialized organization 
is always available; it may help you to a brighter 
future. 


* 


THE COLD METAL 
PRODUCTS COMPANY 
Subsidiary of the Cold Metal Process Co. 
YOUNGSTOWN, OHIO 


Wii. me Brey 


GIVES MAXIMUM PRODUCTION PER TON 
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Aerial camera motor, 
1/120 H.P. with speed of 
6000 R.P.M.—12 volts. 
Equipped with ball bear- 
ings; diameter of housing 
2-3/16"; overall length 
not including shaft 
3-7/32”; shaft extension 
1”; shaft diameter .1875” 
(3/16") weight 14 oz. 


Type LDIB-1 Wrinkle finish. 


Antennae reel mo- 
tor, wound for 1/13 
H.P. at 8500 R.P.M. 

either 12 or 24 
volts. Equipped with 
ball bearings. Re- 
versible (3 leads); 
diameter of housing 
2.306”; overall 
length not including 
the shaft extension, 
2-15/16"; shaft ex- 
tension .766"; shaft diameter .250"; weight 1 Ib. 3 o7z. 





Type LD3R 






TELEGRAPH Instruments 


SIGNAL Wireless and Telegraph 
Instruments are playing an impor- 
tant part in the war effort. Constructed according to 
exacting specifications, they are used in many branches 
of the service and are recog- 

nized for their high quality 

and dependability. 


#112-S Sounder 


SW-37 Relay 


SIGNAL ELECTRIC MFG. CO. 


MENOMINEE, MICHIGAN 
Offices in All Principal Cities 































































































































































































































































































Yew Bulletins, Catalogs, To Aid You 
In Specifying Materials and Parts 





Briefly reviewed, on this and the’ drives, controls, finishes, etc., for circulation policy of The Gage 
following pages, are recently pub- integration within complete prod- Publishing Company are invited 


lished sources of descriptive and ucts of various kinds. 


technical information as offered 


to forward requests for copies, 


Engineers, designers and execu- preferably upon letterheads of 


by various suppliers of ‘essential tives to whom ELECTRICAL MAN- their company, directly to the 
materials, electrical and mechani- UFACTURING is made available manufacturer, at the address indi- 
cal parts, equipment, motors, each month under the controlled cated with each item. 







FREQUENCY METERS. 
input current by motion of vibrating reed in window. 
Bulletin VF-43 lists models for different frequencies, 
of different sizes, and with different window arrange 
ments. Full details are provided on such subjects as 
case type, number of reeds, increments, accuracy, fre- 
quency range, voltage, power consumption, and resist- 
ance. Illustrations and text show the way in which 
frequency changes are indicated and how interpolations 
are made for frequencies falling between reeds. Advan- 
tages listed include: freedom from dependence on wave 


Indicate frequency of 


form, temperature change independence and imper 
viousness to external magnetic fields. J-B-T Instru- 
ments, Inc., 441 Chapel St., New Haven, Conn. 


FIVE PLASTIC SYMPOSIUM. Covers methyl 
methacrylate, cellulose acetate, cellulose nitrate, nylon, 
and polyvinyl acetate. Leaflet A-3352 combines brief 
descriptions with lists of commercial and military uses 
and tables of mechanical, thermal, optical, electrical, 
molding, and miscellaneous properties for each of the 
materials in each of its available forms. A part of the 
presentation is devoted to a dictionary of terms used in 
the expression of properties. E. I. du Pont de Ne- 
mours & Co., Plastics Dept., Arlington, N. J. 






SPRING DESIGN AND ENGINEERING. Are 
summarized in this pocket size manual. Basic factors 
in spring design are considered in connection with com- 
pression, extension, torsion, flat spiral, and flat springs. 
Wire forms of various kinds are also shown. Tables 
of formulae are included for round, square, and rectan- 
gular wire helical springs with wire tables to the fourth 
power, circumferences and areas of circles and other 
pertinent data. The book is completed with a series of 
pages, one for each of the kinds of springs listed above, 
and each carrying sketches, blanks for customer data, 
and space for drawings and notes by the engineer- 
designer. He completes the page and sends it in to get 
recommendations from Mid-West Mfg. Co., 4632 
South Western Ave., Chicago, IIl. 


PERMEABLE MAGNETIC CORES. Have an 


orderly arrangement of crystals within steel structure 
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and a resulting increase in magnetic permeability in the 
direction of rolling of the sheets. Bulletin B-3223 
shows how specification of one of the three types avail- 
able can provide as much as 4% more flux carrying ca- 
pacity, less size and weight for the same capacity, and 
a better range of linear response than previously pos- 
sible. Of types listed, one is for frequencies up to 400 
cps.; a second, thinner, for 400 cps. up; and the third, 
even thinner, for very high frequencies and exceptional 
fidelity. Comparative sizes, weights, and performance 
characteristic curves are included together with a list 
of specification points. Sketches show steps in the 
process by which the cores are wrapped (not stacked), 
annealed, impregnated, cut in sections, checked, and as 
sembled. Westinghouse Electric & Mfg. Co., 
Sharon, Pa. 


SYNCHRONOUS TIME RELAYS. Are sug 


gested for specification in plastic molding, gas purging, 


S'S. 
heat treating, machining, induction heating, conveying, 


mixing, and signaling operations. Bulletin 800 de- 
scribes the automatic and controlled reset ; the selection 
of clutches, housings, and connections; and the con- 
struction. Wiring diagrams, circuit tables, and outline- 
dimensioned-drawings complete the presentation of 
R. W. Cramer Co., Centerbrook, Conn. 





ELECTRIC GAGING UNITS. Perform measure 
ments of such things as thickness, magnetism, pressure, 
strain, and eccentricity. Twenty-one different types of 
gages are shown, in Folder GEA-3991, to be varia- 
tions of a basic ac. bridge circuit,in which one or more 
impedance branches are acted on by the factor to be 
measured. Indications are read from instruments, cali- 
brated as desired, which register the amount of unbal- 
ance. Equipment is illustrated and.described in each 
case and text covers theoretical aspects of the overall 
practice. General Electric Co., Schenectady, N. Y. 


STRONG METAL-JOINING ALLOY. Is also 
leak-tight, ductile, and speedy to use. Folder shows two 
types of brazing metals and their advantages for joints 
in metal assemblies where sections are light or medium ; 
where joints must be liquid or gas tight ; must withstand 
vibration, shock, temperature changes, and corrosion ; 
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UMARITH, because it is resistant 
. electrochemical oxidation, 
does not promote corrosion—the 
Black Hand that cuts short the life 
of coils and transformers, crippling 
vital military and industrial equip- 
ment. 

Corrosion of copper wire in- 
duced by many insulating materials 


represents a “‘built-in” hazard. 


Copper wire wound in a coil insu- 
lated with LUMARITH foil has been 
found to be as free of the hazard 
of corrosion as if it were suspended 
in free air. 

Major manufacturers are find- 
ing LUMARITH the answer to 
an increasing number of insu- 
lation problems. LUMARITH is 


non-corrosive. It has high dielec- 


tric strength and high resistivity. 

Celanese Celluloid Corporation, 
The First Name in Plastics, a divi- 
sion of Celanese Corporation of 
America, 180 Madison Ave., New 
York City. Representatives: Cleve- 
land, Dayton, Philadelphia, Chi- 
cago, St. Louis, Detroit, Los 
Angeles, Washington, D. C., Leo- 


minster, Montreal.Toronto, Ottawa. 


a ‘Mastic 
*Trade Marks Keg. L. S. Pat. Office 
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Tools seldom wear out—their failure is due primarily to abuse. 
Using a pair of pliers as a hammer—using a screwdriver as a 
chisel—using a light wrench for a heavy job — these and count- 
less other similar abuses shorten tool life. 


The high quality of Klein pliers makes them so necessary to 
our armed forces that only a limited quantity are available for 
the production front at home. It is imperative that we use them 
carefully. To help workmen and manufacturers get the greatest 
service from tools, we have prepared a handbook full of prac- 
tical suggestions on making tools last longer—on using them 


with greater safety. A copy will be mailed to anyone interested. 
Send the coupon below. 


we DISTRIBUTED THROUGH JOBBERS 
Foreign Distributors: 
International Standard Electric Corp., New York 


This booklet on the proper care of tools 
and suggestions for their safe use will be 


mailed without charge to 
anyone interested. 


Since 1857 


eed OO OM By Poco 


oe ee ee oe ee ee ee eR ef ae eee 


MATHIAS KLEIN & SONS 
3200 Belmont Avenue, Chicago, Illinois 
Please send me without charge a copy of the booklet “Long Life to Tools.” 
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have high electrical and thermal conductivity ; be per- 
manent, fast in production, and low in cost. One type 
is for non-ferrous metals only, the other, ferrous and 
non-ferrous. Illustrations are provided to differentiate 
between good and bad design in the joining of parts. 
lists and charts give standard sizes, weights, and 
properties and a number of examples of currently suc- 
cessful points of specification are exhibited. Handy & 
Harman, 82 Fulton St., New York, N. Y. 


GAS AND LIQUID DRIVEN CYLINDERS. 
Two catalogs (Nos. 229 and 230) list a large number of 
sizes of actuating cylinders for use up to 1500 psi. al- 
though units for greater pressures are offered as spe- 
cials. Types are designated for air application and for 
hydraulic work and various designs fit various mounting 
conditions. Data on capacities, outline and dimensioned 
drawings, and such auxiliaries as valves for hand and 
foot operation and remote and speed control are shown. 
Hanna Engineering Works, 1765 Elston Ave., 
Chicago, IIl. 


INSOLUBLE SYNTHETIC ELASTOMER. 
Basic material and its variants—developed to fill spe- 
cific requirements—are discussed as raw materials and 
also as finished hose, gloves, sheeting, molded goods, 
aprons, tubing, coatings, adhesives, and paints. De- 
scribed as falling halfway between synthetic rubber 
and plastic, the resins are light, strong, flexible, re- 
sistant to vibration, heat, and cold. Chemically they 
show complete immunity from attack by oils and even 





‘by the solvents which attack all other rubberlike sub- 


stances. Catalog answers questions about characteris- 
tics and uses and includes laboratory data which lists 
effects of various solvents on typical extruded sam- 
ples; physical properties; permeability to gases; and 
permeability to liquids. Methods of product fabrica- 
tion and testing are illustrated and oil and grease 
hose, hydraulic hose, chemical, paint spray, solvent. 
and refrigerant hose, fittings, and the products listed 
above are catalogued in detail. Resistoflex Corp., 
Belleville, N. J. 


VARIABLE SPEED DRIVE UNIT. Catalog 
(No. TR-432) illustrates and describes newly devel- 
oped transmission which is supplied in sizes ranging 
from 1 to 7% hp. Transmission uses inbuilt speed re- 
ducer to achieve speed variation ratios up to 6.9 to 1. 
Text and pictures show how design has been made 
space-saving as possible with sufficient allowance for 
peak and starting overloads. Section drawings, exam- 
ples of use, dimensions, and operating principles are 
covered. Offered are two basic styles: Horizontal 
and vertical. However, a large number of alternate 
standard assemblies are shown. Rating tables together 
with a guide for their use complete the book. Reeves 
Pulley Co., Columbus, Ind. 


POLYVINYL CHLORIDE LININGS. (ji the 
new type can be bonded directly to welded steel, wood. 
or concrete tank or process equipment surfaces. Cata- 
log section 9028 discusses resistance to corrosives, el- 
fects of temperature, services available, points of speci- 
fication, limitations, and advantages. Chemical resist- 
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HE year 1943 promises to be the grimmest, hardest 
Sa this country has ever faced. Every effort, and 
every dollar of national income not absolutely needed 
for existence, should go into war work and War Bonds. 


In the Pay Roll Savings Plan, America finds a potent 
weapon for the winning of the war—and one of the 
soundest guarantees of the preservation of the Amer- 
ican way of life! 

Today about 30,000,000 wage earners, in 175,000 
plants, are buying War Bonds at the rate of nearly half 
a billion dollars a month. Great as this sum is, it is not 
enough! For the more dollars made available now, the 
fewer the lives laid down on the bloody roads to Berlin 
and Tokio! 

You’ve undoubtedly got a Pay Roll Savings Plan in 
your own plant. But how long is it since you last checked 
up on its progress? If it now shows only about 10% of the 
gross payroll going into War Bonds, it needs jacking up! 


This is a continuing effort—and it needs continual at- 


"EM H-A-HR-BD-F-F 


* 








tention and continual stimulation to get fullest results. 


You can well afford to give this matter your clo~ 
personal attention! The actual case histories of thou- 
sands of plants prove that the successful working out ©: 
a Pay Roll Savings Plan gives labor and management :: 
common interest that almost inevitably results in better 
mutual understanding and better labor relations. 


Minor misunderstandings and wage disputes become 
fewer. Production usually increases, and company spirit 
soars. And it goes without saying that workers with sub- 
stantial savings are usually far more satisfied and more 
dependable. 

And one thing more, these War Bonds are not only 
going to help win the war, they are also going to do much 
to close the dangerous inflationary gap, and help prevent. 
post-war depression. The time and effort you now put in 
in selling War Bonds and teaching your workers to save, 
rather than to spend, will be richly repaid many times 
over—now and when the war is won. 


You've done your bit i Now do your best! 


This space is a contribution to victory today and sound business tomorrow by 





JULY 1943 
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American Fighting Machines 
Require Littelfuses 


Millions of Littelfuses are guarding countless 
electrical circuits of our fighting equipment 
in the air, on land, on sea, and undersea 


On Guard Where Protection is Vital 


Every circuit built into a plane, tank, boat, or submarine must 
withstand unprecedented shock, surges and vibration. 


Precision instruments, dials, indicators, radio, all delicate elec- 
trical mechanisms of aircraft are subjected to shocks of dives 
from 60° below zero to 120° above—in seconds. Fuses must not fail. 


Littelfuses are engineered to meet all conditions: By mechanical 
depolarization, new protection against severest vibration: by 
spring-and-link elements protecting smaller fuses: by reinforce- 
ment counteracting expansion and contraction: by patented 
locked cap assembly sealing fuse element against moisture and 
preventing caps from loosening. 


The Show-Down Sets the Pace 


Besides supplying Army and Navy requirements, over 4000 manu- 
facturers depend on Littelfuse products for sure and uninterrupted 
performance of their equipment for war use. 





Mechanical Depolarization 


New protection from severest 
shock and vibration from any 
direction effected by twisting fuse 
elements at 90°. 


Non-Crystallizing Fuse Elements 


Spring-formed “gooseneck” takes 
up variation by sudden tempera- 
ture changes. Prevents crystal- 
lization. 





Spring-and-Link Element 
(for 5 amp. rating or less) 


Fusing section secured to copper 
spring at middle of tube. Spring 
protects from vibration and crys- 
tallization. 


Locked Cap Assembly 
(patented) 


Littelfuse process makes caps and 
tubes practically one-piece. No 
cement. Seals from moisture. Pre- 
vents cap loss. 


FUSE EVERY INSTRUMENT AND ELECTRICAL 
CIRCUIT FOR SAFETY—WITH LITTELFUSES 


Littelfuse Ine. 


4757 Ravenswood Ave., Chicago, Illinois 
260 Ong Street, El Monte, California 


classifications : 













ance is listed for a number of substances in each of these 
Inorganic acids, alkalis and inorganic 
salts, plating solutions, and organic materials. 
trations and maximum temperatures are 


B. F. Goodrich Co., Akron, Ohio. 


Concen- 
indicated. 











































ALUMINUM MACHINING GUIDE. To hang 
on wall, in any convenient place, and serve as a re- 
minder to those concerned with any of the steps of alu- 
minum fabrication from design to finishing. Card, 
which is 14 by 20 in., bears illustrations and descrip- 
tions of actions performed by lathe tools, planer tools, 
milling cutters, threading tools, saws, drills, reamers, 
and files with specific reference to aluminum. Alumi- 
num Co. of America, Pittsburgh, Pa. 


MATERIALS OF INSULATION. Include mica 
products, varnished fabrics, papers and fibers, tapes, 
sleeving, cordage, wedges, varnishes, thinners, enamels, 
paints, oils, cements, and compounds. All are listed 
and described at length in Catalog 65-000. _ Illustra- 
tions, tabular specifications, and associated data com- 
plete the presentation. Westinghouse Electric & 
Mfg. Co., Trafford, Pa. 


STORAGE BATTERY GUIDE. Covers all fea- 
tures of lead-cell storage batteries from data for speci- 
fying to a dissertion on battery difficulties and their 
symptoms. In between are details on vehicular and 
power unit specification points, checking instruments, 
chargers for both normal and fast charging rates, and 
general information on batteries. (Catalog C500-3300) 
Willard Storage Battery Co., Cleveland, Ohio. 


CURRENT-HEATED THERMOSTATS. Com 
bine high electrical resistance with high thermal deflec 
tion rate. Engineering properties and uses are dis 
cussed in Bulletin No. B-243. Resistivity is listed as 
being 850 ohms per square-mil-foot at room tempera 
ture and deflection rate is shown as practically uniform 
between zero and 400 deg. F. Characteristics curves 
and tables are given in addition to a list of places where 
the material is particularly specifiable. The bimetal 1s 
supplied as raw stock or as fabricated sub-assemblies 
... particularly for circuit breakers, and illustrations 
are given for a number of the latter. W. M. Chace 
Co., 1600 Beard Ave., Detroit, Mich. 


STAINLESS TUBE GUIDEBOOK. 
of facts calculated to aid users of welded alloy tubing. 
Suggestions include items of significance to production 
operations as well as engineer-design activities. 


Gives series 


Treat- 
ment covers forming, bending, welding, joining, solder- 
ing, brazing, treating, finishing, and general design notes 
for equipment involving tubes. One section is devoted to 
design directions for the making of tube bending machin- 
ery. Welded Alloy Tube Div., Carpenter Steel Co., 
Kenilworth, N. J. 


SYNTHETIC RUBBER QUINTET. Describes 
and traces development of the five commercial types of 
Booklet (Form 43-1) has po- 
tential usefulness in clearing up the thinking of the 
engineer-designer who has been overwhelmed by recent 


synthetic elastomers. 
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Removing Scale from Metals — 
Frosting, Matting, Coloring — 


Cleaning before Painting, Plating or 
Enamelling — 


All this is done... 


WITH LEIMAN BROS. PATENTED 


SANDBLAST 



















On all materials, Metals, Plastics, Bakelite, 


Compositions, Glass — 





Also stencilling, lettering and 
decorating — 





Quicker, Firmer Soldering — 





Clean up Welds — 











Complete motor-driven outfits — for small 
lots or mass production — 





Special machines for all purpose, includ- 
ing Shot and Shells — 


Aircraft Parts — 






from 








Castings to Screws — 


Stampings and Entire Articles — 





Tell us your problem. The answer is here 









LEIMAN BROS. INC. 


109-2 CHRISTIE ST. NEWARK, N. J. 











Also Dust Collectors, Vacuum Pumps 
Air Motors — Grinding Machines 





JULY 1943 














Figure 1. Here. the vibrating 
reed shows a frequency of 60 
cycles per second. It is easy 
to read because the white 
enamelled flag on the 60 cy 
reed is vibrating through three 
times its normal length — 
against a black background 





Figure 2. This same meter now 
shows a frequency of 60.5 
cycles. The 605 cy reed 
shows maximum vibration, 
59 69 61 ‘ bracketed by the 60 cy and 
creLes 61 cy. reeds vibrating equally 
wom way but to a lesser extent, directing 
the eye to the 60.5 cy. reed. 


Figure 3. Now, both 60.5 cy 
and 61 cy. reeds are vibrating 
equally, each but slightly less 
than maximum. True frequency 
is correctly read as 60.75 
cycles per second. These ex- 
amples show how half-cycle 
increments give easy, accurate 
readings. 





Besides being easy to read — accurately—J-B-T Vibrat- 
ing Reed Frequency Meters are simple in design, with 
fewer parts, permanently accurate, requiring no ad- 
justment while in service even under adverse vibra- 
tion conditions. They are low in power consumption 
and are not affected by wave form, normal tempera- 
ture change, or external magnetic fields. 

J-B-T Vibrating Reed Frequency Meters are avail- 
able in full range of frequencies, voltages, reed group- 
ings and case sizes. For prompt delivery — for meters 
to meet the new A.S.A. specifications — for the RIGHT 
meter to fit your specifications and needs — consult 
J-B-T. 


(Manufactured under Triplett Patents and/or 
Patents Pending) 


Illustrated Bulletin 
VF-43 is now ready. 
Write for your copy 
now. 


J-B-T INSTRUMENTS, INC. 


441-K Chapel Street, New Haven 8, Conn. 





jsT-3 





volume of references to various synthetics. Given are 





the histories of the general art, of the individuals asso- 
ciated with it, and of the five different materials. Com- 

TU NGS I a | parative properties are set forth in a reference table 
| ties of the lot as contrasted with natural rubber. Meth- 

ods of manufacture are discussed in a not-too-technical 

- (| which may have become familiar without being com- 

| AT TRS 8 nee S pletely understood. The book finishes with a glossary 

of expressions. United States Rubber Co., 1230 


| which covers processing, physical, and chemical proper- 
hat has it got § 
whos: g | manner and with emphasis on clarification of the terms 
Sixth Ave., New York, N. Y. 







.. . for volume post-war production 


PLENTY! The inherent advantages of tungsten 
are as numerous as they are diversified. For 
example, the high degree of purity in 
tungsten contacts prevents film coatings 
from adhering to contact surfaces. 


AIR ACTUATED CHUCKS. Are designed to per- 
mit heavier cuts and coarser feeds than are otherwise 
possible on machining operations. Catalog discusses 
three-jaw universal, expanding arbor, and collet type 
chucks; operating valves; air cylinders; and air-line 
filters, reducing valves, and automatic lubricators. Out- 
line drawings with dimensions and tabular data provide 

| complete information. Considerable emphasis is placed 
on special units for 20 mm. to 155 mm. projectile opera- 
tions. Anker-Holth Mfg. Co., 332 S. Michigan 
Ave., Chicago, III. 


That's only one factor responsible for the 
wide application of tungsten contacts. Where 
the performance of military equipment must 
be letter perfect, it is of tremendous im- 
portance. 


METROLOY has embodied all the many 


other advantages in tungsten contacts . . 


JET PIPE REGULATION. To explain the basic 
operation of the company’s regulators, Bulletin No. 
118 diagrams and describes the principle of the oil jet- 









for your use to-morrow. pipe unit which serves as control to bring about an o 
amplified counteracting force from a relatively minute vide 
METROLOY COMPANY measured impulse. System, which forms the basic and 
55 E. Alpine Street Newark, N. J. element of all regulators in the line, is described as Q 
having simplicity, stamina, sensitivity, and_ stability. Cha 
The measured manifestation serves to deflect the oil cont 
jet from one to the other of two ports which connect coil 
with opposite ends of a cylinder to drive its piston in val 
the direction away from the flow. Pressure attained ° 
is as great as 90 per cent of the original pressure of euic 
the jetting oil. Auxiliary pistons for gaining greater at ¢ 
speed of control or for operating with higher oil pres- aute 
sures are also considered. Askania Regulator Co., E 
Chicago, Ill. ext 
wor 
FLYING TRANSFORMERS. Specialty trans- diel 
formers for specification in aircraft are displayed in I 
this binder. Sheets are included for: 1. Ballasts and ings 
transformers for aero fluorescent lights, 2. Ignition ing 
booster coils, 3. Three- to single-phase transformers, the 
4. Inverter ballasts, and 5. Indicator-light autotrans- as | 
formers. Dimensions and wiring diagrams are given aie 
| for all units together, with tabular data such as fre- life 
| quency, voltage, power factor, loss, weight, and lead 
| length. Features are listed and illustrations of the 
| transformers are provided. General Electric Co., 
| Schenectady, N. Y. 
RESISTANCE HEATING GRIDS. Characteris- 
tics and engineering features of custom woven resistor- 43.4 
| heaters are given in folder. Points covered include / 


flexibility, dimensions, shapes, voltages, wattages, 
working temperatures, leads, selvages, insulation, taps, 
deliveries, stock sizes, points of specification. Samples 
are offered and an alternate suggestion brought forth 
that special samples be ordered to particular require- 


NEAREST TO RESISTANCE-FREE OPERATION 
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1. Cotton inter-weave be- 
tween wire turns and layers 





9. Non-insulated coil 






3. Paper-insulated coil 






Manufacturers operating No. 96 or No. 103 Universal 
Coil Winding Machines find that these advantages pro- 
vide the important benefits of increased production 
and improved quality: 

Quick adjustments from one coil type to another. 
Change gears governing wire turns per layer are self- 


contained. Wire cams are adjustable from 14” to 314” | 


coil length (3” to 8” on No. 103). Unrolling tensions 
are adjustable for wide range of wire sizes. Receding- 
type guide holder accommodates coils in various sizes. 

Accuracy of winding. Wire and cotton are 
guided mechanically. Winding is automatically stopped 


at completion of required number of turns, or upon | 


automatic detection of a break. 
Ease of operation. With these machiries, coils of 


extreme accuracy can be produced even by unskilled | 


workers. Hand-wheel provides slow start. Disengage- 


ment of clutch facilitates revolving of arbor while | 


tieing or covering completed coil. 

Increased production. In addition to time sav- 
ings resulting from above conveniences, higher wind- 
ing speeds increase output per machine. For example, 
the No. 96 Winder produces insulated coils at as high 
as 1500 RPM, uninsulated coils at 1800 RPM. 


Low cost. Durability of construction assures long | 


life with minimum expense for replacements. 





43.E.7 


A Wide Range of Winding Machines for a Wide Range of Coils 


UNIVERSAL WINDING COMPANY 


PROVIDENCE, RHODE ISLAND 





JULY 1948 












and it might well _ 
save more than 100 


times that sum for you. ! 


Can AIR-PRESSURE or VACUUM 
Simplify or Speed-up 
work in Your Plant, too? 


The following are only a FEW 
jobs done by MOTOAIR Pumps! 





DO IT WITH 
MOTOAIR 


want a demonstration? 


NEW JERSEY MACHINE 


CORPORATION . 
1540 Clinton Ave., Hoboken, N. J. 4 Chiseee Office 


921 
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Are You the Man 
Who’s Interested In 


RECTIFIERS? 


—Then We'd Like to Tell You About 






Copper 
Sulphide 


METALLIC 
RECTIFIERS 


Selenium 


NGINEERS who are now busy with Post-War Plan- 
ning are uncovering many new applications for 
metallic rectifiers—applications once thought impracti- 


cal. Are YOU one of these Planners-for-the-Future? 


If so, B-L Engineers are eager to help you develop the 
ideal modern application for simplicity, economy, and 
efficiency. In wartime use, B-L Metallic Rectifiers have 
proved their value over and over—and pointed the 
way to new peacetime developments. 


Let B-L engineers help solve your prob- 
lems of metallic rectifiers, D.C. power Givin 
supplies and conversion assemblies. | & 


Daa ILL a Pda terete 


Orsi ieee lhe lal ie te eae) ee ll 
and Selenium Rectifers, Battery Chargers and D.C. 
Power Supplies for practically every requirement. 





ments for testing purposes. With the folder are distrib. 
uted blank inquiry sheets to be filled out by the poten- 
tial user when asking for a quotation. Landis & Gyr, 
104 Fifth Ave., New York, N. Y. 


EXTERNAL DIMENSIONAL COMPARA. 
TORS. Circular 469 reviews electrical measuring de- 
vices which, with various modifications can be fitted 
directly into production of any kind of parts. Used 
as a limiting comparator, a height gage, a snap gage, 
or a gage block comparator the unit puts the same 
principles to work in different mechanical forms, 
Points of use are indicated as inspection at the ma- 
chine so the operator can gage his own work as he 
goes, in the inspection department where the units are 
easily used by untrained inspectors, and in tool rooms 
where gage blocks are checked against master refer- 
ence sets of blocks to determine wear on the working 
sets. Company also uses the basic parts to develop 
special forms of gaging equipment to fill needs where 
none of the standard units fits. Pratt & Whitney 
Div., Niles-Bement-Pond Co., West Hartford, 
Conn. 


FILTERS FOR LIQUIDS. Catalog 1343 shows de- 
tails of two types of liquid filters. One is the edge type 
with positive mechanical cleaning and the other is the 
wire-wound cage type with pump driven backwash 
ow. Diagrammatic sketches and cutaway views ex- 
pose the operational features and advantages of both 
kinds. An extensive section of case histories gives 
thoroughly documented and illustrated data toward the 
specification of such units at similar points. Cuno En- 
gineering Corp., Meriden, Conn. 


METAL TUBING SPECIALTIES. _ Include 
pressure, structural, and mechanical tubing produced by 
cold drawing with or without combined operations of 
tapering, swaging, and upsetting. A few typical points 
of specification include Diesel engine fvel injection sys 
tems, hydraulic lines, hypodermic equipment, capillary 
and spring tubing, aircraft antennae, fishing rods, and 
gun parts. Data and tables cover analyses and such 
specifications as size tolerance, metals, temper, eccen 
tricity, finish, oversize for grinding and polishing, and 
telescoping ability. A multitude of cross-sections are 
shown in types classified as aircraft, instrument, light- 
wall, high pressure, needle, flaring, and composite. 
Completely finished sub-assemblies are also illustrated. 


Summervill Tubing Co., Bridgeport, Pa. 
NAVY STANDARD WIRING DEVICES. Cata- 


log includes information suitable for use in specifiying 
such seagoing components as deck, bulkhead, magazine, 
ammunition, ceiling, shaded light, and berth fixtures: 
hand lanterns ; snap switches ; receptacles ; branch boxes: 
indicators; push buttons and blinker controllers; and 
horns and buzzers. Items are listed with official type 
numbers and drawing references, descriptions, parts 
and spare parts lists, and outline dimensional drawings. 


Benjamin Electric Mfg. Co., Des Plaines, III. 
FLYING FILTERS. Are designed to purify oil and 


air for use in aircraft. Six metal edge, two leaf, and 
one basket type oil filters, and one plastic-impregnated 
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WE SPECIALIZE IN 
LAMINATED METALS 





WRITE FOR LITERATURE 
Descriptive bulletins, describing 
the complete line of HEXACON 
electric soldering irons, will be 
sent on request. 


JULY 1943 








HEXACON ELECTRIC 
NTA ORL US 





Production speed-ups—even on 
critical work—are possible 
with HEXACON irons because they 
are designed for service and de- 
pendability under even abnormal 
operating conditions. Light in 
weight, well-balanced, and of 
rugged construction, these high 
quality units have low operating 
and maintenance costs. 
Extensively used by Army, Navy 
and Air Corps, HEXACON electric 
soldering irons include screw tip 
irons, plug tip irons, irons with 
replaceable elements, and irons 
with hermetically-sealed elements; 
handles are fixed type or adjust- 
able. 
Descriptive bulletins, describing the 
complete line of HEXACON electric 
soldering irons, will be sent on 
request. 


HEXACON ELECTRIC CO. 


177 W. Clay Ave. Roselle Pk, N.J. 
EXACO 
_ +. = 











HE corrosion resisting — oxidation resisting 
properties and electrical characteristies of the 

precious metals have made them a “must” in ~ ~a 
many parts of the nation’s war machine. 


Fortunately, strength, rigidity and other neces- 
sary qualities, which they lack, can be sup- 
plied by our perfected process of lamination 
with base metals. This provides precious 
metal on the exposed surfaces, where it is 
needed, and a base metal alloy hody to meet 
conditions of service. 


Laminated metals have been our specialt 
since our Company was founded, more tha 
half a century ago, and we naturally excel in ™% 
this field. We can supply you with laminated™ 
metals in sheet, wire, tubing or manufactu 
parts to your specifications and bluepri 
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ENERAL ELECTRIC Neon Glow Lamps are 
particularly well suited for use on emergency 
throw over lighting systems to show location of 
switches, sprinkler valves, alarm boxes, emergency 
doors and exits . . . because of 
the distinctive and character- 
istic orange-red color of light 
produced and because they take 
little current to operate (on 
standby battery, or generator 
service). They stand up under 
shock or vibration, will operate 
at standard voltage on A.C. or 
D.C., and have a useful life of 
approximately 3000 hours. 
Your electrical wholesaler has 
a complete line of these handy 
lamps. For a useful folder show- 
ing many other uses, write 
Department }—M-7 at the ad- 
dress below. 





-—— 


TYPE $-14 © -F Neon Glow 
Lamps in 3 and 2-watt 
size8 Start at approximate- 
ly 60 volts AC. 85 volts DC. 


NELA SPECIALTY DIVISION, LAMP DEPT. 


GENERAL €@ ELECTRIC 
POCO TN kde oa PDE 
















































*STEATITE CERAMIC 


Planning a new electrical or elec- 
tronic product for the post-war? 
If the ‘ultra performance’ you 
are seeking calls for a steatite 
insulation material, we'd like to 
help you. At least to the extent 

of furnishing samples of LAVITE 

for your laboratory testing. Our 

ceramic specialists perhaps can 

offer some suggestions—based 4 

on our wartime experiences— 


which may prove helpful. Feel vd / 
free to bring us your problems. 
We'll respect your confidences. 
D. M. STEWARD MFG. COMPANY 
Main Office & Works: C€ hattanooga, Tenn. 
New York era r ary} New Englond Chicago 
50 Church Strect cel PMU atte P.O. Box 196 549 W. Randolph St 


J A Tompkins FW. Luther TTL alto) 
Los Angeles, 4116 Avalon Blyd., Electrical Manufacturers Supply Co 





- be 









Thermador Transformers are Thermatite treated to withstand 
extreme temperatures and humidity—arid or moist heat—dry or 
damp cold do not hamper their efficiency. Thermatite is the name 
of a process of accurate heat controlled vacuum impregnation 
developed and improved over a period of ten years. 


THERMADOR 
Tracamarore race] 
TRANSFORMERS 


THERMADOR ELECTRICAL MFG. CO. 
Riverside Drive, Los Angeles, Colif. 










Leagues Ahead + 


wood-cellulose air filter are described in full with head- 
ings including over-all construction, dimensions, 
weights, operating pressures, test pressures, bursting 
pressures, connections, head and case assembly, method 
of filtration, materials of filtration, surface and open 
areas, capacities, and methods of cleaning. One sec- 
tion gives a discussion of filter element types while an- 
other provides a reference chart of temperature versus 
viscosity for liquid petroleum products for which the 
filters may be used. Purolator Products, Inc., 365 
Frelinghuysen Ave., Newark, N. J. 


AIRCRAFT STRUCTURAL TUBING. Is sup- 
plied in round, oval, streamlined, square, and rectangu- 
lar cross section. Bulletin No. 16 is illustrated with 
examples of tubing in use and with tubing types and spe- 
cialties available. Text goes into the history of avia- 
tion tubing, methods of its manufacture, and the part 
it is playing today. Government specifications, grades, 
surface finish, special forming, weights, areas, mechan- 
ical properties, modification factors, and general engi- 
neering tables finish the compilation. National Tube 
Co., Pittsburgh, Pa. 


RADIO AND ELECTRONICS CATALOG. 
Gives encyclopedic coverage of the subject with sec- 
tions on transformers, resistors, condensers, rheostats, 
relays, switches, rectifiers, tubes, tools, wire and cable. 
batteries, sockets, generators, power supplies, convert- 
ers, etc. Sound equipment and accessories are given 
emphasis in sections which include address and inter- 
com systems for all conceivable points of specification. 
One part of the book is devoted to a listing of recent 
technical books on radio, electronics, and electricity. 
Requirements of industrial and research organizations 
as well as government agencies and the armed forces 
have been given careful thought in the preparation of 
this reference. (Catalog No. 110.) Allied Radio 
Corp., 833 W. Jackson Blvd., Chicago, III. 


MARINE AND INDUSTRIAL DEVICES. 
Largely concerned with lighting fixtures of special ma- 
rine and weather-resisting industrial design, Catalog 
No. 5 also includes a number of wiring devices ranging 
from watertight foreign plugs and receptacles to black- 
out door-switches and mechanical items such as _ ship- 
telegraph-chain pulleys and brass voice-tube parts, an) 
of which may have potential specifiability in products 
other than the ships for which they were originally in- 
tended. Van Brunt Electric & Mfg. Co., 252 Van 
Brunt St., Brooklyn, N. Y. 


FIRST AID TO MACHINISTS. Announced par- 
ticularly to help machine operators in plants where 
copper base alloys of various types have not been han- 
dled frequently enough to permit determination of best 
machining practices. Cutting speeds, feeds, tool rakes 
and clearances are suggested for such basic machining 
operations as turning, parting, forming, drilling, ream- 
ing, tapping, threading, and milling. Cutting tool ma- 
terials discussed include carbon steel, high speed steel. 
and tungsten carbide. Machinability ratings, tables of 
compositions, physical constants, and physical proper- 
ties of more than 40 copper base alloys are included, 
from free-cutting brass to copper, the tough bronzes, 
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$650 W. MEDILL AVE. 


JULY 1943 


The Sherman line of Sheet Metal Terminals, 
Seamless Round End Lugs, Fuse Clips, etc., 
includes hundreds of types, many of which 
are considered standard by government pro- 


curement agencies such as Air Corps, Signal Sheet Metal 


Corps and Navy. Terminals 


Because these fittings are precision made and 
100% inspected, they insure fast, uninter- 
rupted production. 


Write for catalog, or let our engineers figure 
on your special requirements. 


H. B. SHERMAN MFG. CO. 
Battle Creek, Mich. Fuse 


Clips 


for FAST PRODUCTION 





SPURS—HELICALS—BEVELS (straight @ spiral) WORM 
GEARING—THREAD GRINDING 


(14 to 96 D.P.) 


This range logically embraces the 
gear components of many critical 
control devices essential to the war 
effort and this organization is proud 
of its contributions of such material 
in the program. 


With full production capacity sched- 
uled far into the future, all new 
inquiries are now necessarily sub- 
ordinated to these vitally important 
prior commitments. However, every 
urgent need will be given careful 
consideration. 


ira Specialties 


ee, eee 
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Ph. HUM. 3482 | 


we This ts one of a sertes of informative advertisements 
DITA Tham MASSA EL Sign eugineers in rmprot Nk lec- 
aaa ies pe rformane e. More information will be 
found in our booklet, “'Fansteel Flectrical Contacts 
— An Engineer's Handbook” free on request 





With few exceptions, most electrical contact 
troubles are caused or accompanied by over- 
heating. Eliminate the cause of overheating and 
the trouble disappears. 


The common causes of overheating of con- 
tacts are arcing, excess contact resistance, un- 
dersize contacts, insufficient contacting area, 
too light pressure, lack of sufficient radiating 
surface, wrong speed of make or break, poor 
ventilation, dirt or foreign matter, and improper 
assembly. 


There are cases, of course, where heating can- 
not be eliminated entirely, and in such cases a 
contact material which will withstand adverse 
conditions must be used. But, to the extent that 
overheating can be avoided, contact difficulties 
are minimized. 


In the Fansteel laboratory where customers’ 
devices undergo tests, problems due to heat re- 
ceive special attention. Delicate instruments 
measure temperature of contacts as they oper- 
ate under load. Observations are recorded and 
interpreted with scientific accuracy. 


Dozens of busy manufacturers, some with 
well equipped laboratories of their own, are 
making regular use of Fansteel consulting serv- 
ice without cost or obligation. 


FANSTEEL METALLURGICAL CORPORATION 


NORTH CHICAGO, ILLINOIS 


— caida gaat CONTACTS 


Tungsten - _ - Molybdenum - Piatinum 


Metals - Fasaloy - and Fastell Materials 







































MEETING YOUR 
SPECIFICATIONS 
TODAY AND EVERY 
DAY FOR THE LIFE 
OF YOUR PRODUCT.. 


That’s our FUNCTION! 


There's not a great problem involved to 
meet specific requirements ‘‘on deliv- 
ery’... any wire can be manufactured 
“to pass."’ But it's another matter to 
meet these same requirements year 
after year under the severe strains and loads in 
service. 


Hudson Wire engineers are not just wire specialists 
—They are field strategists . . . anticipating causes 
of wire failures, insulation wearing, overloads, 
etc. They do more than recommend a wire, more 
than fill your specifications. The service life of 
your product will not be impaired because of an 
inferior wire or insulation—if it's a Hudson Wire 
product. That's what we are paid for! 


JUST FILL IN GAUGES AND MAIL FOR SAMPLES AND PRICES 
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and copper-nickel alloys. The booklet also contains 
weight tables, conversion factors, and a list of standard 
material specifications. American Brass Co., Water- 
bury, Conn. 


MULTI-CONTACT TIMERS. Designed to con- 
trol a sequence of “on” and “off” operations of single 
or multiple circuits in accordance with a pre-determined 
program, a series of timers is described in Bulletin 
3000. Such features as the motor drive, the gearing, 
cams, contacts, scale, manual operation, and remote 
starting facilties are covered in detail and tables of in- 
formation are provided on torque, prices, and dimen- 
sions. Wiring diagrams are included and points of 
specification are suggested in operation of solenoids, 
valves, motors, machine tools, signaling systems, labo- 
ratory tests, mixing equipment, and heating and ven- 
tilating systems. R. W. Cramer Co., Centerbrook, 
Conn. 


TEMPERATURE - TOLERANT PLASTIC. 
With excellent electrical properties besides, the syn- 
thetic thermoplastic resin described in Bulletin No. 243 
has flexibility at low temperatures and unusual sta- 
bility to corona discharge at high temperatures. The 
booklet shows data on physical form and types sup- 
plied, fabrication notes, mechanical and electrical prop- 
erties, heat stability, gas and solvent resistance, general 
properties, compatibility with other materials, and cold 
flow. This information is all extensive and thoroughly 
documented with curves and tables. Suggested points 
of specification mentioned are as insulation for airplane 
ignition cables, intermediate frequency coaxial cables, 
and similar uses. Dow Chemical Co., Midland, 
Mich. 


CENTRIFUGAL CASTINGS. Showing how cen- 
trifugal castings in ferrous and non-ferrous metals are 
made, tested, and machined, Bulletin No. 143 lists a 
number of advantages incident to their specification. 
These are: great density, strength, and elongation; ab- 
sence of sand inclusions, blowholes, and porosity ; elim- 
ination of patterns: and material saving from the fact 
that the finish allowance is low. An extensive tabula- 
tion shows the chemical analyses, physical properties, 
uses, and comparative specifications of all the standard 
alloys supplied by the company. Shenango-Penn Mold 
Co., Dover, Ohio. 


METAL PARTS-MAKING SERVICE. Facilities 
for experiment, design, model making, metal spinning, 
shearing, blanking, stamping, machining, welding, and 
brazing are shown in this Bulletin (No. 15). Offering 
these services on a contract manufacturing basis, the 
company lists as some of its current products: formed 
tubes, clips, clamps, cages, collapsible chutes, elbows, 
hand tools, portable hoods, lantern cases, metal boxes, 
radio chassis parts, condenser cases, tanks, pressure 
chambers, gun parts, manifold supports, cable tube 
brackets, motor covers, film magazines, and in some in- 
stances complete small machines. V.E. Sprouse Co., 
Columbus, Ind. 


CONTROL OF CORROSION. Offered through 


the specification of the various coatings and surface 
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ee «TO SAVE VITAL METAL 


GAIN plastic replaces a vital wartime metal. From the 
Halls of Montezuma to the Shores of Tripoli the 
Marines are proudly wearing their new plastic emblems. 
Molded of cellulose acetate butyrate, they will withstand 
climatic conditions from freezing arctic cold to simmering 
tropic heat. And, Aico’s injection molding is keeping step 
with the needs of the rapidly expanding Marines. 
To produce this part speedily and economically, Aico 
molders drew from their knowledge and skills gained in 


26 years’ of plastic molding . . . knowledge and skills which 

in peacetime will help to continue the faster, more eco- 

nomical production of molded parts. (| 
4\7 
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COMMUTATORS 


HOMERe TOLEDO @ HILLSDALE 


COMMUTATOR STANDARD COMMUTATOR 
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wet ‘ COMPANY ‘ ws 
4148 HOUGH AVE. WEST STREET 
CLEVELAND, OHIO 1S EDO, OHIO” HILLSDALE, MICH. 
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GET THIS COMPLETE 
LAFAYETTE (4c2tog 


A single order (no matter how large or how 
small) to Lafayette Radio Corp. will bring prompt 
delivery of the radio parts and equipment you may need. 
Lafayette Radio Corp. is headquarters for all radio and 
electronic parts and equipment of every nationally 
known manufacturer in the field. 

Thousands of manufacturers, electronic engi- 
neers and private and military training program 
directors know Lafayette’s reputation for complete 
stocks and extensive procurement facilities. We can 
fill your needs too... quickly! 


Write today for FREE 130 page Ra- 
dio and Electronic Parts and Equip- 
ment Catalog ... Address Dept. 7L3 









ee ee ee 
RADIO CORP. 


901 W. JACKSON BLVD., CHICAGO, ILLINOIS 
265 PEACHTREE STREET, ATLANTA, GEORGIA 


treatment products listed in this booklet. Products 
described include general purpose coatings, paper coat- 
ings, casting sealer, plastic varnish, vitreous enamel, 
rust remover, tank lining, metal blackener, sea growth 
resistor, blue print protector, and heat resistant coat- 
ing. Pointers as to use and technique of treatment are 
included. Protective Coatings Inc., P. O. Box 56, 
Strathmoor Station, Detroit, Mich. 


HYDRAULIC CONTROL SYSTEM. Transmit- 
ters and receivers by which remote mechanisms can be 
placed in angular position corresponding with that of 
the control handle are described ( Bulletin 78-D). Cut- 
away drawings and text explain operation and discuss 
balanced control feature, action on pressure and return 
strokes, reproduction of motion, synchronizing features, 
capacity, travel, actuation of transmitter, distance be- 
tween units, assembly within the product, maintenance, 
and safety arrangements. Accessories such as latching 
transmitter handles, table mounting adaptors, and creep 
preventing brakes are shown. Dimensional drawings 
and sketches of standard arrangements, multi-station 
controls, mechanical hookups, and gearings to increase 
angular range complete the presentation. Sperry 
Products Inc., 155 Willow Ave., Hoboken, N. J. 


RADIO PARTS AND ACCESSORIES. Catalog 
No. 87 lists, in full mail order style, radio and electronic 
product components running the gamut of transform- 
ers, condensers, resistors, cabinets, chasses, coils, clips, 
switches, wire, tubes, microphones, terminal strips, pan- 
els, sockets, grommets, screws, speakers, knobs, con- 
trols, pilot lights, cables, and the like. Listed also are 
technical books, tools, and test and measuring equip- 
ment. A special volume, known as a Radio Master En- 
cyclopedia is also available for the reference of indus- 
trial engineer-designers and members of Government 
agencies. Lafayette Radio Corp., 901 W. Jackson 
Blvd., Chicago, III. 


VARNISHED SLEEVING AND _ TUBING. 
Produced in both cotton and spun glass types, flexible 
varnished tubing products are described in Bulletin No. 
143. In the cotton-base style, saturated and varnished 
types are listed, each with two grades. There are four 
grades of glass-base tubing described. Tabular data 
relates the size numbers and the ID’s of the various 
sizes which have ASTM standard diameters and are 
36 in. long. Colors are yellow, black, red, green, blue, 
and brown. Also listed are wire identification markers 
which are available made from either of two of the 
cotton base tubings and marked as specified with per- 
manently legible symbols which will not rub off. 
Lengths can be either full 36-in. or cut into individual 
lengths as desired. Insulation Manufacturers Corp., 
565 W. Washington Blvd., Chicago, IIl. 


BUILDING BLOCK RADIOS. Illustrated and de- 
scribed in this folder. It shows how radios and other 
electronic equipment are speedily and efficiently put 
together from three basic, unit sub-assemblies ; one for 
radio frequency, one for intermediate, and one for 
audio. Harvey Machine Co., 6200 Avalon Blvd., 
Los Angeles, Calif. 
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TRANSFORMER 


Twenty successful years at design- 
ing and building transformers, 
are represented in every trans- 
former you order from “Newark”. 
They’ve got to be good. 

A fair stock of components 
enables us to produce standard 
dry type transformers for reason- 
able delivery dates — perhaps 
sooner than you may expect. 
Check on this. 

A broad knowledge of manu- 
facturing expedients aids us in 
getting out special transformers 
to your specifications. ‘“Newark”’ 
has made a real reputation along 
this line. We tame tough trans- 
former troubles. 


Type P—Two 
to three phase 
insulating 
transformer, 
1.0 to 10 kva. 
Also auto 
transformer, 
1.0 to 25 kva 


Dry type transform- 
ers in standard or 
special types, using 
components of prov- 
en correctness and 
quality, in capacities 
from 1 to 150 kva. 
’Phone, wire or write. 
Bulletins on request. 


Type N—Sin- 
gle phage insu- 
lating trans- 
former, 0.050 
to 7.5 kva. 
{uto trans- 
ormer, 0.250 
to 15 kra 


TRANSFORMER CO. 


17 FRELINGHUYSEN AVE. 
NEWARK, NEW JERSEY 


Our Subcontract Division 
can help your production 


Experienced engineers, skilled operators, ma- 
chines and floor space — ready to jump in on 
your subcontract work. Established long before 
Pearl Harbor, this division has hung up new 
production records on general manufacturing 
as well as electrical work. ‘Phone us— 


BIGELOW 3-5600. 


NEWARK TRANSFORMER CO. 


17 FRELINGHUYSEN AVENUE NEWARK, N. J. 
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Or in small transformers 
in our Ultra-Compact, Ouncer 
or Sub-Ouncer types (our 
smallest units weigh only one- 
third ounce ... 













Or high power transform- 
er equipment for a 500 Kw. | 
transmitter ... 





Or an industrial applica- 
tion ora special Varitran orm 


M Voltage Regulator to suit ¢ 
anufacturers of a | 


| specific requirement... 
line of breakers having differ- 
ent ampere ratings will find 
the Chace ‘6000 Series’’ of 
thermostatic bimetals pre- 
cisely fitted to their needs. 





















May we assist. you 
in your problem 
A note to our Engineering Division 


will bring a quick response with details 
on units to your requirements. 





These materials have specific 
resistances in small progres- 
sive degrees, between the 
present available low and 
high resistivity extremes. The 
thermal deflection and 


strength properties are both METAL STAMPING SERVICE 
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EXPORT DIVISION. 100 VARICK STREET NEW YORK WM Y CABLES: “ARLAR™ 





high and practically the same 8. 
for each bimetal of the entire DRAWING La 

° SoS 
WET STAMPING 


Advantages to the manufac- 





turer are: First, uniform de- Sy : FORMING 

flection, which simplifies | 

calibrating procedure; Sec- | Small Metal Parts 

ond, uniform cross section in 

and length, which reduces 

die costs and maintains de- eg Brass, Copper & Steel 

sign uniformity. PATTON-MACGUYER COMPANY 
Chace makes a _ complete 17 Virginia Avenue, Providence, R. I. 


range of thermostatic bi- 
metals for every possible 
: application—sold in sheets, 
a strips, fabricated forms, and 

: assemblies with terminals 
attached. 





Relays. ui 


LET US HELP YOU 
WITH YOUR WARTIME 
RELAY PROBLEMS 


QUICK CHARGE, Inc. 


1750 N. E. 10TH STREET OKLAHOMA CITY, OKLAHOMA 








Data sheets and engineer- 
ing assistance furnished on 
request. 


ACEco~ 


$ 


Thermostatic Bimetals and Special Alloys 
I608BEARD AVE + DETROIT 9, MICH. 
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BRANDING 
on Plastics is the 


order of the day! 



























% War time demands for the swift, accurate production 
of plastic parts have made Rogan’s deep-relief branding 
method the order of the day. 


Many essential plastic war parts, of every conceivable size 
and shape, are now being 
marked to specifications by 
Rogan’s exclusive method of 
branding in deep-relief. Ac- 
curate graduations, lettering, 
designs and other markings 
are fused into the material for 
permanence. Note Rogan 
branding on curved sur- 
faces of Bakelite housing 
illustrated at right. 


We urge you... write 
for complete details on 
this faster, less costly, 
approved method for 
marking plastics . 
Rogan deep-relief 
branding. 


ROGAN BROTHERS 


Compression Molders and Branders of Plastics 
2001 S. Michigan Ave. Chicago, Illinois 
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OHIO 


STREAMLINED 





Type P—2 or 3 Phase, 60 cycle 
Voltages—110, 220, 440 and 550 
Squirrel Cage Rotor, dynamically balanced. 


Normal torque; Constant speed; Ball bearings; Fully enclosed, 
Plain barrel frame or rigid base for fie, 9 
mounting. 


INTEGRAL MOTORS 


idewall or Ceiling 


Sizes—!/.-34 and 1 HP at 850 RPM 
34-1 and 114 HP at 1150 RPM 
1-114 and 2 HP at 1750 RPM 
1-114 and 2 HP at 3500 RPM 


Capacitor to 2 HP 
Polyphase to 2 HP 
Aircraft Motors 


Shell Type to 752 HP 


Same sizes 50 cycle at 5/6 of above speeds. Odd voltages and 
cycles available. Shaft length and lead outlet to suit. A quiet 
running motor with minimum vibration. 


OHIO MOTORS INCLUDE 


Split-phase Induction to 1/3 HP 
Direct Current to 1 HP 





Torque to 100 oz. ft. 
Shaded Pole to 1,30 HP 
Synchronous to 1/4 HP 


A.C. to D.C. Motor Generators 
to 500 watts. 


D.C. Dynamotors up to 300 watts. 












What is your problem? 


THE OHIO ELECTRIC MFG. CO. 


5905 Maurice Avenue 


Cleveland, Ohio 
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Reliable Performance Assured 


If you require small power motors for war produc- 
tion—reliable, quiet and smooth-running—you will 
find General Industries fully equipped to meet your 
specifications. For many years G. I. motors have been 
acknowledged leaders because of their simple com- 
pact design, quality materials and excellent work- 
manship. The G. I. line includes many standard 
types and sizes; and if any of these should not fit your 
needs, G. I. engineers are available to develop a type 
suited to your particular requirements where quantity 
production is involved. You can be assured of every 
cooperation. 


THE GENERAL INDUSTRIES CO. 


Soccp ag = + 
Qo errr 
aa es0no ng SOO eae 


pecifications 


aCe 
Send your I pa estimate 


for prompt pro : 
ee ira Re , 


ania 


Oe eet ee fe wee ll UN ee 


rubber does not h 


Western's 

Tesearch ia 

sng Petation Gen facilities and the ful] 
© offered for wor enced 


Wont’: Write u STER 
Ave., Detroit: 420 ‘Seojatl? 3 
Branches fa All Pr; 


ave. 


d 
tephenson Bldg. 


Qcipal Cities 


Largest Independent Manufacturers 
and Cutters of Hair, Wool 
and Jute Felts 


small electric coils, 
reactors and paper tubes 


NEUTRELEC is uniform in its ability to resist the flow of electricity, 
Entirely free from weak spots, pin holes or imperfections. Perfect for 
square, rectangular or round tubes. Write for complete information. 


FOR THE ELECTRONICS EQUIPMENT MANUFACTURER 


Safety Terminals, Insulated Rectifier and Thyrotron Connectors, High Voltage 

Tube Sockets, [ron Core RF Chokes, Quartz Q Polystyrene Insulation, High 

Frequency Variavie Condensers, Meter Type Dials, Cast Aluminum Chassis, ete. 
Catalogue Upon Request 


Ay Ue IA AA, 
150 EXCHANGE ST. 


MFG.CO. Inc. 
MALDEN, MASS. 
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We can supply you with what- 
ever you need in contacts, 
7 whether for light or heavy duty 
in any shape or size you may 
specify in platinum, palladium 
or their alloys, silver or gold. 
We make contact screws, studs, 
bars, plates, washers, lami- 
nated and inlay contact strips 
in any width and _ thickness. 
We are the largest refiners and 
workers of the precious metals 
in the world and our engineer- 
ing staff is always ready to 
consult with you. 















































FOLDING DOUBLE CUPPED 
* WASHER LUGS x 


A SIZE and TYPE for every need! 





WITH OR WITHOUT -INSULATION GRIP 
SMALL OR LARGE SCREW HOLE 










coils, For Standard, Extra Flexible Stranding and Solid Wire 
tubes Made of Copper—Wire Sizes No. 18 to 6 
lectricity, 

rfect for 

mation. 
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» Voltage 
jon, High 
nassis, etc. : 
VE KRUEGER & HUDEPOHL 
Solderless ne aT and esate: 
BETHIRD AND VINE STS. * CINCINNATI, OHIO 
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AUTOMATIC SPACING 
PRODUCES NEAT WORK 







NAME PLATE 


DETAIL PRESS 
Model No. 40 


For Stamping details on name plates. Eliminates irregular 
and unsightly stamping on name plates, tags, etc. 


Available in 1/16”, 3/32”, 14”, 5/32” size characters. 


Dials contain all the letters and figures, diagonal line, 
and sign, dash, period. No experienced operator required. 


We also furnish a similar Press—Model 240—with 


Heating Element for HOT Stamping Plastic Plates with, 
or without color foil. 


NUMBERALL STAMP & TOOL CO., inc. 


Huguenot Park, Staten Island, New York 








PERMANENT MAGNETS 


Tue Arnold Engineering Company produces all 


ALNICO types including ALNICO V. All magnets 





are completely manufactured in our own plant 


under close metallurgical, mechanical and magnetic control. 


( 
\ 


Engineering assistance by consultation or cor- 
respondence is freely offered in solution of your magnetic 


design problems. All inquiries will receive prompt attention. 


a ee 


f-fh fp 





THE ARNOLD ENGINEERING (‘OMPANY 


MIRAE SMe Vt tee Lt 


MADE TO SOLVE 
YOUR PROBLEMS [= MAGNATROL 


Call on Hubbard's long expe- ye G be E ic AL S 
rience and skill in developing A T V VE 


and manufacturing parts like 
these, to accomplish the re- 


sults you are after in those y To control electrically the flow 


a and production of Air-Gas-Oil-Brine- 
or eae oe a Hot or Cold Water, etc. 


describe your problem. 


Your inquiry will bring real ~ Send for Catalog 


assistance and the advan- 


toges of long experience. MAGNATROL VALVE CORP. 


56 BEEKMAN STREET NEW YORK, N. Y. 













N-WeL CUSTOM MADE 


Ua as 


More than 20 years of special coil and 
transformer manufacturing for industry, 
laboratory, research and instrument makers. 
Built to conform to Army, Navy and Signal 
Corps requirements. 


« Units 1 watt to 100 KVA 

« Prompt Service on single or small iots 

« Specialist in special transformers & coils 

e Engineering Service to Meet Special 
Applications 


NOTHELFER 
WINDING LABS. 


118 ALBEMARLE AVE. 
TRENTON, N. J. 


vee Teen Spring Company 
800 CENTRAL AVE., PONTIAC, MICH. 
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DIE-LESS DUPLICATING 


with “DI-ACRO” Precision Machines a 


The parts shown are typical of the great variety BENDER 


of simple or intricate forms and shapes which aia eee ae 


can be quickly duplicated to a tclerance of ing, aie, mening, slo 
a, ot ; stock, etc. Capacity — 
001”’ with DI-ACRO Precision Machines — Bender No. Wi" aaed 


Shears, Brakes, Benders. For experimental and et tas tab oe 























research work or production runs, DI-ACRO _‘'2” cold rolled steel bar. 
Units form bi-metals, dielectrics, sensitized ma- 
terials, varnished cambrics, fiber slot insulation, SHEAR 


DI-ACRO Shear squares 
frequency reeds; angle, channel, tube, rod, and sizes materials, cuts 


moulding, wire, strip stock; shear stock sheets, pore Ties datieeel 

trim duplicated stampings. With DIE-LES§ stampings. Shearing width 

a —Shear No. 1,—6’’. Shear 

DUPLICATING, Man Hours and Critical No. 2.—9%. Shear No. 3, 
—12’’ 


Materials are frequently saved. 


BRAKE 


WRITE FOR CATALOG  pi-acro Brake forms 


non-stock angles, channels 
Send today for new 32-page catalog 4, Wee. Right 


—"‘Metal Duplicating Without Dies’’ of teft hand opera- 
giving full information on the capacity tion. Folding 


of DI-ACRO Shears, Brakes, and width—Brake Ne. 
Bend d illustrati hei t 1,—6”’. Brake No. 
enders and illustrating their grea 2,—12’’. Brake 


variety of applications. No. 3,—18”. 


309 EIGHTH AVE. SO. MINNEAPOLIS 15, MINN. | 














There are several distinguishing 
features in these relays which make 
them particularly suitable for ap- 
plications where quietness and de- 
pendability for long periods of 
service are essential. 

















They are equipped with mercury 
switches—the most reliable means 
for making and breaking a circuit. 
Mercoid hermetically sealed 
switches are immune to dust, dirt 
Or corrosion and will last indefinite- 
ly without any deterioration. 
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FOR SLOW SPEED DRIVES 


Speed reducers provide a practical, economical, 
quiet, efficient, compact, low maintenance cost 
method for obtaining positive slow speeds from high 
speed motors. 

Janette reducers are built in either motorized 
or motorless styles, with foot or flange mountings, and can 
be furnished with Janette ventilated or enclosed motors, de- 
signed for standard and special applications. 














TYPE V TRANSFORMER-RELAY 
With Low Voltage Pilot Circuit 
Recommended for coal blowers, unit 
heaters, stokers, oil burners, electric 
heaters, air conditioning, refrigeration, 
and various industrial applications. 











Mercoid relays are different from 
conventional clapper type relays. 
There are no metal contact faces to 
hum or chatter. The contact cannot 
be held closed by residual magnet- 
ism.Varioustypesof relaysavailable. 












WRITE TODAY for your copy of our catalog—100 pages of 
complete information on 47 speed reducers, 1/50 to 10 H. P. 


Specifications sent upon request. 










TYPE W-6 RELAY 
For Panel Board Mounting 


Ld 
valves, electric heaters, fire and burg- 


lar alarm signal systems, etc. 556~558 W Wonroe St. Chicago, 1m 





THE MERCOID CORPORATION 
4211 Belmont Avenue 
Chicago, Illinois 
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SPECIFY RELAYS* WITH... 
()ssurance! 


It is now possible 





to predetermine with Connector Engineering! 
relative exactness the 
performance of a As Inventors, Designers and Improvers of many 


electrical connector principles and practices, in the 


Sigma Sensitive Relay Public Utility field, we are exceptionally well able 


in a proposed circuit; to be helpful to electrical manufacturers. 
to design the circuit We specialize in manufacturing Electrical Connectors. 
tor desired relay per- Our plant, machinery, experience, is geared to pro- 


vide the best answer to your connector problems. 


formance; and to Perhaps that quick, sure, handy wire connector you 


avoid costly trial and need for your intricate Electrical Instrument hook-ups 
ee is right down our alley. Our 80-page illustrated 
catalog will give a good idea of what we can do. 

SIGMA. SENSITIVE Want one? 


RELAYS OF COURSE 


NEW TYPE 4R 


Sate SERVICE CORPORATION 
Type 4 Relay Long Island City, N. Y. 


Pe etarta cette] 





“YOU'RE WELL CONNECTED WITH SHELDON “ 


JONES BARRIER 
TERMINAL STRIPS 


An_ ideal terminal 
adaptable to practi- 
cally every product. 
Bakelite Barriers pro- 
vide maximum meta! 
to metal spacing. 
Prevent direct shorts 
from frayed wires at 
terminals. 6 SIZES 
meet every requirement. From 34” wide and 13/32” high with 
5-40 screws, to 214" wide and 114" high with !4’’-28 screws. 
Write today for information on complete line. 


HOWARD B. JONES 
2300 WABANSIA AVENUE CHICAGO, ILL. 
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No. 2-151 























Operating characteristics of the Sigma Type 4 Relay have 
been reduced to a family of curves comparable to those 
used to describe performance of a vacuum tube. These curves 
are reproduced in a bulletin which besides describing the 
method of their use, gives data on basic requirements which 
must be satisfied under different operating conditions. 




















Careful consideration of this bulletin should preclude 
“mismatch” of relay to circuit which has all too often 
lurked like gremlins to upset the proper operation of an 
otherwise soundly engineered piece of equipment. 
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PRODUCTS 


AND 
METAL SPECIALTIES 


Modern plant equipped 
to produce accurate 
work in all metals. 





Your copy is ready for mailing. 













Send your specifications 
to us for prompt esti- 


" mates without obliga- 
Sigma Instruments, ive. a 
C/enactive RELAYS 

64 FREEPORT ST., BOSTON, 22, MASS. | [ 
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WEST VIRGINIA PULP & PAPER COMPANY 


230 Park Avenue. New York. N.Y 35 E. Wacker Drive. Chicago. Il 


vou can GET ITH gw 


There is no restriction on electri- 
cal porcelain. We can produce 
a 
ILLUSTRATED FOLDER 
picturing 










it quickly for parts made to your 
specifications — all you need! 


many 
applications 


and So of 
AK ON 
PORCELAIN 





Akron, Ohio 





Use a SPEEDCRAFT 
WIRE STRIPPER 


for Faster and 





TIES 


a 
pped Better Wire 
urate © « 

i. Stripping 
tions With rugged construction, 
esti- precision adjustments and 
liga- machine tool accuracy 
Speedcrafts have been 


pleasing hundreds of users 
over a period of 16 con- 
secutive years. 

Write for complete information—sending wire samples—no obligation. 


THE WIRE STRIPPER CO., = 1722 Eesha Ave. 


E. Cleveland, Ohio 
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The Advantage of 


A Single Source of Supply 


THERMOSTATIC 
ee ae 
* 
ELECTRICAL 
CONTACTS 


CURTISS WRIGHT CORP 
PROPELLER IV. PHOTO 


* The facilities of THe H. A. 
Witson Company enable manu- 
facturing customers to secure 
both eleetrical contacts and thermostatic bimetals from a single 
and dependable source. This is important, for materials from 
these two groups are frequently used in conjunction. as parts in 


the same device. 


* War, stresses the vital importance of perfected team play; and 
Witco Electrical Contacts and THERMOMETALS (thermostatic bi 
metals) are now functioning with flawless coordination in various 
plane, tank, gun and ship applications. They also function sepa 
rately or together in various instruments of the Army and Navy. 


Witco Propucts Are: Contacts—Silver, Platinum, Tungsten 
Alloys, Powder Metal. Thermostatic Metal— High and Low Tem 
perature with Electrical Resistance from 24 to 530 ohms per sq. 
mil,-ft. Precious Metal Collector Rings--For rotating controls. 


Jacketed Wire 


tions requested, 


Silver on Steel, Copper, Invar, or other combina 


Witco sales and engineering representatives are familiar 
with both Electrical Contact and THERMOMETAL applica- 
tion. Send us your problems for analysis or write for a 
copy of the new Wilco Blue Book of Thermometals and 
Electrical Contacts. 


THe H. A. Witson Company 
105 Chestnut St... Newark, N. J 


Branches: Chicago *® Detroit 
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If you need specialty 
transformers... we 
build all kinds 
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Example: one for use on 


yD 
<<<) 
aircraft machine tools— @))) )))) ))»), ) WY 


| 
| MMe 
oO es up against a redesign? 
es Although differing greatly in appearance these two springs 


are identical in performance. The larger—because of the 

widely spaced coils—is easily and economically plated 
—another for control circuits after fabrication. This seemingly simple change from the 

tightly coiled original eliminated the necessity of a re- 
design of vitally needed equipment. 





on flying fortresses 


~ Here is a perfect example of a situation where our specialized 
3s knowledge supplied the right answer to a serious problem. 
If you have one which calls for a high degree of engineering 


” 


‘know-how’ — 





Write, wire or better still... phone us. 


we assemble them quick— 


From standardized parts 4 m 5 | (A Nl § PR IN (j 
OF HOLLY INC., HOLLY, MICHIGAN 


in our stocks 








let us build yours, too | 


IDENTIFICATION TAGS 


ou ll get faster delivery— 
J get faster delivery OF EVERY DESCRIPTION 


by utilizing For identifying Wires, Cables, Parts, Assemblies, etc. Embossed or Stamped 


. ° “a7. | Markings, as desired. Consecutively numbered tags a specialty. Blank 
© CNZINCCTING § kills ¢ tags for customers who prefer to do their own marking. 


Write for Free Samples and Prices 





and production abilities { 


‘ NATIONAL BAND & TAG CO. 
' gS DEPT. 9-582 NEWPORT, KENTUCKY 
0 all 
















— J-21280 No. 41-B 


. SN with plastic 
QUICK =m were ov wie 


FOR FULL DETAUSS 


Westinghouse 
MT TRANSFORMERS 


DEPT. 7-N., WESTINGHOUSE ELECTRIC & MFG. CO., EAST PITTSBURGH, PA 






Available for fluores- 
cent and incandescent 
lighting or fractional 
HP control. Trouble- 
free operation, de- 
pendable and eco- 
nomical. Individual 
light control con- 
serves electric power. 
















Electrical Division 


MANUFACTURING CO 
VALPARAISO, INDIANA 
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Poorbess. MOTORS 


Standard and Special 


* SINGLE PHASE 
x POLYPHASE 
x DIRECT CURRENT 


Fo years in the production of quality 


electrical equipment have given 






rings 
f the 
lated 
n the 


i ties Peerless engineers and craftsmen pro- 


_ ficiency and experience in designing and 


seed building motors of maximum efficiency 
blem 
ering and trouble-free operation. 


THE PEERLESS ELECTRIC CO. 


WARREN, OHIO 


FANS + MOTORS + GENERATORS 


16 


IGAN 























Oil proof ... acid proof... 
waterproof... this outstanding 
member of the Pedigree line pro- 
vides the best possible protection 
against caustics or alkalies. While 
particularly recommended for 
use on commutator end bars, 
string bands, etc., itis often used 
as an oil proof finish for rigid 
windings. A versatile material of 
time-tested merit, it may be 
either air-dried or baked. Write 
today for free sample and your 
copy of the new Pedigree Insu- 
lating Varnish catalog! 





PEDIGREE No. 343 
|| RED SYNTHETIC 
<o|| INSULATOR— 


TUCKY 





No. 1010 


THE P. D. GEORGE CO. 


SAINT LOUIS, U.S.A. 
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SPECIAL MOTORS 


The AOL ABOT ELECTRIC CO. 
TAO NASI al BOSTON, MASS. 


Chicago, II].—6161 So. State St. New York, N. Y.—101 Park Ave. Philadelphia, Pa. —112 So. 16th St. 


MA | 


TO MEET EVERY EXACTING JOB 






















TO KEEP YOUR CUSTOMERS SATISFIED &, ” SOL-REX 
—m Minia née eibiaa Lamps a. 
gums Specify “TAYLOR” when you need 7 forall purposes , 














Vulcanized Fibre Sheets H E R Z oO G 
Vulcanized Fibre Rods MINIATURE LAMP WORKS 


12-23 JACKSON AVE. LONG ISLAND CITY, WN. Y. 


Vulcanized Fibre Tubing 
Fibre Washers 
Phenol Fibre Rods 
Phenol Fibre Sheets 
Phenol Fibre Tubing 


For complete details see pages INSULATION AND WIRES 
8, 9, and 10 of the |W! BLUE 


CATALOG. If you do not have 


it, write today. 






SERVICE 
Distributed By 


nh GA te GENERAL TUNGSTEN 


2127 Pine Street, St. Louis, Missouri MANUFACTURING Co., INC. 


289 Simpson Street, N. W., Atlanta, Georgia 


30 Trowbridge Avenue, Detroit, Michigan 500 — 23rd 2 UNION CITY, N. J. 


181 Portiand Street, Cambridge, Massachusetts 
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CUSTOM aud 


recision BUILT 
BALLASTS 








Superior Custom and Precision Built Ballasts 
for stock items are giving users approxi- 
mately 25% additional lamp life and in- 
creased light output by retarding the black- 
ening of the lamp ends. The successful oper- 
ation of Superior Ballasts is due to exclusive 
patented features developed to overcome 
the common faults of competitive ballasts of 
similar design. The entire ballast-manufac- 
turing process is under one roof—in Superior’s 
new Chicago plant...and there is a Superior 
Ballast to fit every type of fluorescent unit. 


A few users: 
Mitchell Mfg. Co. 
Westinghouse 

Elec. Supply Co. 
General Electric 

Supply Corp. 
Graybor Electric 

Compony, Inc. 
Ruby Lighting Co. 
Progress Mfg. Co. 
Electro Mfg. Co. 
lighting Products 

Corp. 
American Fluor- 

escent Co 
L. J. Segil & Co 
Solar Lighting Co 
Von Dyke 
Industries 


% EXPERIMENTAL LABORATORIES where temperature runs and 
WAVE-FORM ANALYSIS are thoroughly made. Here Superior prod 
ucts are designed, tested and proven under actual operating conditions 


Superior oscilloscope wave-form showing true power saving wave- 
form — by Superior’s exclusive patented feature of design. 

‘ompetitive oscilloscope wave-form produced by com- 
cette ballasts of similar design. This demonstrates ap- 


proximate 25% loss of power and light output resulting 
in blackening of lamp ends and shortening of lamp life. 


: Oe) 
Al 


WRITE FOR NEW DESCRIPTIVE CIRCULAR 


SUPERIO 


ELECTRICAL 
eR as 


FLUOR-O-CONTROL, QUALITY CONDENSERS. ELECTRICAL TRANSFORMERS AND SOLENOID WINDINGS OF ALL TYPES 


DEPT. C — 2614 W. NORTH AVE., CHICAGO, ILLINOIS 
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Sta-Warm builds heaters of 
any size and shape for rust 
prevention compounds, equipped for]220 
and 440 volts, single or three-phase A.C. 





@The problem of rust-proofing machined parts for war 
equipment to be shipped to the front is completely and 
satisfactorily solved by Sta-Warm. Parts are immersed 
in the no-rust compound in a Sta-Warm Electric Heater 
and brought to temperature required by the particular 
compound employed. Variable thermostatic control 
compensates for loss of heat when parts are immersed. 
After parts are drained and cooled, a sealing compound 
is applied, and the partsJare fully protected for ship- 
ment. The protective covering adheres tenaciously and 
presents a neat appearance. 


@Sta-Warm Electric Heaters are distinguishing them- 
selves for this particular work because of their ready 
adaptability to handle any type of no-rust compound. 
Any desired result can be obtained, and the process 
standardized for quantity production with a minimum 
of care and skill on the part of the operator. 


Tell us your requirements and let Sta-Warm engineers 


help you work out your problem. No obligation. 


THE STA-WARM ELECTRIC CO. 


565 No. Chestnut St. 
RAVENNA, 
OHIO 


PEEL ecae gg pty a ae AC 


Heating, Pouring, Conveying Compounds 
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Time 





41 Muirhead Ave. 


BUILDERS OF ELECTRICAL EQUIPMENT 


STAR 
STEATITE 


Is Produced By 


THREE MODERN METHODS 
(1) Hand Molding 


For complicated shapes, or parts where 
most careful handling is needed. 


(2) Automatic Molding 


For speed and accuracy. Many automatic 
machines made in our own shops. 


(3) Extruding and Machining 


High pressure hydraulic presses insure uni- 
form dependability and dimensions. 


STAR STEATITE Meets U. S. Specifications 
For Grade G Ceramics 


OMPANY 
TRENTON, N. J. 


PORCE 









If so, you should consider Paragon 
Timers. When built in as a part of nu- 
merous types of electrically controlled 
machines, they save time, increase out- 
put per man, speed production and 
otherwise improve equipment . 
such as Battery chargers, heat treating 
furnaces, lubricating equipment, re- 
frigeration compressors, sandblast 
equipment, lense grinders, laundry 
equipment, etc. 

Ask a Paragon Timer Engineer to 
help plan your present or post war 
equipment. No charge; no obligation. 


Paragon Electric Company, 700 Old 
Colony Building, Chicago. 


Deiay Relay 


SINCE 1905 
























GIBSON a 


. a CONTACT aenmaes 


% To assure high quality work and to speed 
production, many electrical manufacturers find it con- 
venient to send us their parts to have contacts applied. 
Others order complete contact assemblies including 
composite rivets, screws and studs, contact springs, 
fingers, switch blades and other switch parts. We are 
experienced in making assemblies by riveting, welding, 
electric brazing, or furnace brazing. Our service in- 
cludes the design of electrical contacts and assemblies 
for individual applications and their manufacture for 
mmediate installation in electrical equipment. May 
we help you? 
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8349 Frankstown Ave., Pittsburgh (21), Pa. 


BURNLEY 


THE ORIGINAL 


A FAVORITE 
FOR 40 YEARS 
* 

MAKES SOLDER FLOW 
QUICK AND FAST 


Manufactured by 


BURNLEY BATTEY & MFG. CO. 


NORTH EAST, PENNSYLVANIA 











Approved by 
Underwriters’ Laboratories 











Send for your copy 


THE ILSCO CATALOG 


gives you detailed mechanical intormation, 
fully illustrated of America’s best line of 


eI ELECTRICAL CONNECTORS 
FABRICATED TUBE PARTS 


ILSCO COPPER TUBE & PRODUCTS 
CO., Inc., Cincinnati, Ohio 


Please rush us 32-page 
illustrated catalog. 
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N | Wore PROTECTION TODAY... 
‘Fox PROGRESS TOMORROW... 


Today, all our 54 years of 
craftsmanship in precision 
manufacturing is concen- 
trated upon war-work— 
making complete products 
and vital parts for some 
very famous companies. 
Tomorrow, all the new 
manufacturing techniques 
originating here will be util- 
ized in peace-time—making 
many famous products bet- 
ter, faster and at less cost. 


























Metal Fabrications: Precision Machine Work: Electrical & Mechanical Assemblies: Plus up-to- 
date Product Engineering with Facilities, Methods, Controls assuring entire production respon- 
sibility—single parts and complete products. 


Do You Know ALL of the Advantages 
OF INFRA-RED RAY DRYING WITH 


NALCO DRITHERM <SArScs. LAMPS? They Stay on the Job! 


FILAMENT Reg. U. S. Pat. Off. 


Oe Self-Locking 


Radiant Energy Drying, baking, heat- 
ing and dehydrating is the modern 
method—cuts drying cost, saves time, 



























yy Ahiw Ht ws uses minimum space, produces uniform 
results. ; H | | S S 
OW Available in Inside-Silvered (self reflecting) or ° ow et crews 
clear glass types. 
Pa “a . . 
T Learn all of the advantages of the Infra-Red proc- al F with the Knurled Points 
ess—Write for your free copy of “‘Drying Prob- Data. Pend 
lems Made Easy”’ today. on . 
. ‘ , Use ‘“‘Unbrako”’ Self-Lockers that won’t work loose. 
UU. North American Electric Lamp Co. Just tighten in the usual way and the knurled points 
NIA 1082 Tyler Street St. Louis, Missouri dig in and positively prevent the “‘Unbrako”’ from 
— shaking loose. Yet they are easily re- _. 
—— 7 moved and can be used again anc @& 
tf ys wT again. Sizes: No. 4to 114" diameter HiT 
Yr copy HH 
° ii 
' 


TALOG PAPER ae BES KNURLED Socket Head Cap Screw: gill 
rmation, Save time-——-because the knurling 
st line of » /_ Ap we A provides a better grip and allows the 
TORS EK ff BE 7 fingers, handiest of wrenches, to turn 
the screws faster and farther before a 


| 
_— l% | wrench is needed. Sizes: No. 4 to 
)DUCTS g , SPIRAL 114” diameter. 

WRAPPED Knurling of Socket Screws originated 
ROUND - SQUARE - RECTANGULAR with ““‘UNBRAKO”’ years ago. 


Write for Samples and Prices 
PARAMOUNT PAPER TUBE CO. STABDAD A 4. , a rE Et 


801 GLASGOW AVE., FORT WAYNE, IND. — srancnes — 


BOSTON © DETROIT © INDIANAPOLIS * CHICAGO © ST. LOUIS © SAN FRANCISCO 
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We do the DIFFICULT ba) , 
Wa Laat 

Dhe TRE Ae takes 


AA longer / 





Inspiration for our headline was Lt. Gen. Somervell’s “We do the impossible immediately. The 
miraculous takes a little longer!’ And it all had to do with making the innocent looking little 
spring illustrated above. 


The problem: make a helical spring .189 in diameter and have the ends concentric with the cir- 
cumference of the helix to within .007! Utilizing a long experience in solving relatively knotty 
problems, we found a way to set up the job ... and did it so accurately that when the springs 
were dropped into the gage and revolved, they “miked’” to the required tolerance from begin- 


ning to end of run. But, whether you need complex springs or 
just simple designs, write us. On springs up to ¥s” wire size, 
we can give you reasonably prompt service. 
L K SPRINGS for VICTORY PRODUCTS 
THE PECK SPRING COMPANY 12 Grove Ave. Plainville, Conn., U. S. A. 
RY RMSE ESS ASE NNR ENREAS ORAS SS EE EE NE a aT Ta. 





COULD YOU USE AN EXTRA HOUR 


Be ae , 


PORTLAND-MONSON SLATE CO. 








Natural, Black, Oil Finish 


MAYBE 
ae al GIVE YOU ONE! ice. Quarries: 


Portland, Maine e Monson, Maine 


E P Quarriers of 
per '0 al a A : Monson Slate 
EA 9 ‘ 2 a7 , 

E / I Y Rihe for Electrical Purposes 


It wouldn't be the first time that these little time 





. ft 
savers have added hours to somebody's work- Wute a 


day. They'll save up to 90% of packing and FREE 


crating time, and up to 50% of postage and 
packaging cost, and they can be used within samples 


your plant to speed assembly work. S 0 L D E L E $ $ 
& SOLDERING 









* x x JUST POP 'EM IN AND PULL THE STRING « x x 
wo 
. « oi 


SQUARE OR ROUND 
END. ALL TYPES 
AND SIZES. 


wt a TTT TTT, (a eT ELEC. late ‘HU 


1971 EAST 661TH ST. - CLEVELAND, OHIO BANTAM, CONNECTICUT 
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URING 


TRANSFORMERS 
ee At 
APPLICATIONS 


Designed to Meet 
Individual Requirements 


Our 34 years of specialization in 
the building of transformers of many 
and varied types are your assur- 
ance of intelligent co-operation in 
solving whatever transformer prob- 
lems may arise in connection with 
your present or post-war products 
in the field of electronics. Our 
engineers will be glad to consult 
with you. 


WRITE US 


as to your particular 
transformer requirements 





DONGAN ELECTRIC MFG. COMPANY 


2979 FRANKLIN ST. DETROIT, MICH. 


“The 
Dongan 
Line Since 













The SpeedWay organization is tuned to war tempo, is tooled to * 
war quantities and ready to ‘deliver the goods’ where war demands 
hat extra performance. 


Among SpeedWay products are SpeedWay motors (from 1/3000 

to 1/3 h.p., A.C., D.C., Universal Direct-drive or Back Geared). 

With over 30 years of specialization in design and manufacture of * 
electric motors and motor driven devices SpeedWay can provide 

standard or special motors to meet yourr equirements and Army and 

Navy specifications. 


Submit your problems for Speed Way * 
recommendations and quotations. 


SPEEDWAY MANUFACTURING CO. 
1828 S. 52nd Avenue Cicero, Illinois 
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CHROMALOX 
Cc hla NG UNITS 


DRYING OVEN FOR 
INFLAMMABLE 


MATERIAL 


The oven is operated at 110 
deg. F. It is water jacketed. 
The water is heated by 
Chromalox electric immer- 
sion heaters, inserted 
through the tank wall, into 
the water. Temperature 
maintained by thermostat. 
































































OIL CIRCULATION FOR 


HEATING EXPLOSIVES 
The oil is heated by Chrom- 
alox electric strip heaters, 
clamped to outside of the 
tank. Oil is heated to 500 deg. 
F. Automatic control prevents 
overheating and carbonizing 

of oil. 


SOFTENING & MOLDING 


INFLAMMABLE PLASTIC 


The job is molding rods of 
pyralin, first softened in 
boiling water for molding. 
Water is heated by Chrom- 
alox immersion heaters con- 
trolled by three-heat switch. 









HEATING AN OIL 


TEMPERING BATH 
The oil is heated to 550 deg. 
F. by Chromalox immersion 
heaters of 3!/, kw. rating. 
Thermostat and magnetic con- 
tactor maintain accurate tem- 
perature. Tank is !/4-in. steel 
plate, welded, surrounded by 
insulation and brick work. 


HEATING TANK IN 
DUST-LADEN AIR 


A flour mill needed process 
hot water. Chromalox immer- 
sion heaters screwed into the 
tank wall keep the water at 
120 deg. F. No flame nor dan- 
ger of dust explosion. 












Have you a heating job that might be better done electrically? 
Ask the Wiegand consulting staff. A short description of conditions 
with a pencil sketch, is all they need. Chromalox 64-page Catalog 
on request. 


EDWIN L. WIEGAND COMPANY 


71530 Thomas Blivd., PITTSBURGH, PA. 
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Cote engineers aré pioneers in con- 
verting from castings to sheet metal. Let us 
help you with your problems. Housings for, 
marine instruments, firing mechanisms and 


other close tolerance jobs are Cole's specialty. 
INQUIRIES INVITED 


COLE STEEL EQUIPMENT CO. 


349 BROADWAY NEW YORK 


ruri an cuantaars W Fi... 


FOR ELECTRONIC PERFORMANCE 


Controlling electrons to 7 
a useful purpose requires 
transformers of exact 
performance character- 
istics. Acme precision- 
built transformers for 
electronic applications, 
when submitted to un- 
biased tests, invariably 
win top honors for per- 


formance. If your elec- Acme compound-filled transtormers for 
tronic application is out short wave communication, public address 
of the ordinary, let systems and other radio applications are 
Acme transformer engi- preferred for their serviceability under 
neers help initssolution. temperature variations from —40°+120°. 


THE ACME ELECTRIC & MANUFACTURING CO. 


35 WATER ST. CUBA, N. Y. 


Acmeil> Electric 


“ (PAPER 
Sear 


re MAKE BEST COIL 
—-A 


FOUNDATIONS 
Heat-treated compression—more 
aA 
eZ a 

























strength; lower moisture absorp- 
RECTANGULAR 


tion; weight and space-saving. 
PRECISION PAPER TUBE CO. 


PROMPT DELIVERY * ANY QUANTITY 
2035 W. CHARLESTON ST. CHICAGO, ILL. 


Dielectric papers, cellulose, com- 


binations. Any length. Ask for 
samples and prices. Write 

We have modern equipment and facilities plus the 

know how for tooling up and turning out accurate 

quantity production of coil and torsion springs. 


FINE WIRE SIZES OUR SPECIALTY 
J. W. BERNSTON CO. 
Spring Makers 


66 Farmington Ave. 








Plainville, Conn. 
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_AN INSPIRATION 


to 


GREATER EFFORT! 


The entire ALFRED HOFMANN & CO. organ- 


ization is deeply grateful for the honor of now 





being numbered among the selected group of com- 
panies who have won the coveted Army-Navy “E’’ Award for Excellence in War Production. 
We are proud to run up the colorful pennant over our plant. . . and we shall be proud to keep 
it lying there, not merely for having met the requirements for this distinction . . . but as a daily 
inspiration to greater and still greater effort towards winning the all-out battle of production. 


ALFRED HOFMANN 6 CO: 


WEST NEW YORK, N. JJ. 


ALFRED HOFMANN, INC. ALFRED HOFMANN NEEDLE WORKS, INC. 
Southern Representative: SOUTHERN HOSIERY MACHINE & SERVICE CO., VALDESE, N. C. 








‘“ESCO’’ AT WAR! i, a 
ANOTHER a= B 


All of our motors, generators, motor-genera- SPECIAL BY 
tors, converters and generating plants now go to 


0 PROGRESSIVE 


Our greatly increased production has enabled 
us to enlarge our facilities and improve our products. 





We will be in a better position than ever to 
serve you after the war. 


ELECTRIC SPECIALTY CO. 
213 SOUTH STREET, STAMFORD, CONN. 


for QUALITY AND PERFORMANCE 
ON ALL 


DIEFLEX 


VARNISH TUBING PRODUCTS 


Including FIBERGLAS é 


INSULATION MANUFACTURERS CORPORATION 
CHICAGO: 565 West Washington Blvd. CLEVELAND: 1005 Leader Building 


For special heads, threads, finishes, 


etc. on fastenings of any metal or 
alloy adapted to cold-upset—-depend 
on Progressive. 25,000,000 is our 


weekly output; customer satisfaction 





our daily achievement 


O/T ality A sta he 


ee ee es ee ee ee ee ee 


Representatives in 
MILWAUKEE DETROIT MINNEAPOLIS 
312 East Wisconsin Ave. 11341 Woodward Ave. 316 Fourth Ave., South 
PEORIA: 309 Kellogg Ave. 
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e Ball Bearing , 


MOTORS 





FUEL OIL SHORTAGE? [alley 






* 
SOLVE THE PROBLEM The Choice of 
WITH Leading 
. Design 
Heat Engineers 
—_— - ° 











DRIP PROOF 
SPLASH DESIGN 


Valley Ball-Bearing 
Motors are designed 
to meet operating 
conditions where 
hazards of liquids, 
chips, etc., dropping 
into the motor, are 
involved. Motors are 
protected against 
this as well as against 
normal splash con- 
ditions. 


. .. because BETTER MOTOR DESIGN 
has been the consistent aim of Valley 
Electric Corporation engineers through- 
out the years. The Valley Ball-Bearing 
Electric Motor of today offers definite 
buyer-appeal in efficiency and economy 
to the purchasers of your equipment. 
That is why prominent design engineers 
are incorporating Valley Ball-Bearing 
Motors in their plans. 





Don’t let possible shortages of 
fuels for heating threaten produc- 
tion. Electric heaters can help solve many heating head- 
aches . . . quickly, easily, economically. 


Westinghouse Large-Capacity 
All-Elecfric Fan-Type Dual-Purpose 


UNIT HEATERS 


For office, shop, crane cabs, 
control boards, operating sta- 
tions, assembly lines, shop 
offices, receiving and shipping 
rooms, unloading platforms. 

In winter, these heaters de- 
liver a large volume of clean 
heated air—quickly, and eco- 
nomically. In summer, they 
can be operated as _ large- 
volume electric fans, with 
heating elements turned off. 






















Ball-Bearing Motors 
14 to 75 Horsepower 


Electric Corp. 


LF 4221 Forest Park Blvd. @ St. Louis 















MOUNTABLE ANYWHERE 


@ If the man you are looking for 
is one experienced in the manufac- 
turing development of electrically 
CEILING operated products, chances are that 


Large swivel permits heater to be pointed in any direc- he, like yourself, reads ELECTRICAL 
tion, regardless of how it is mounted. Other features in- 
clude: Temperature limit switch to protect against 





MANUFACTURING to keep informed on 


A logical spot for your 
“Job Advertising” 


overheating; drilled base for easy mounting; attractive today’s best practices in engineering, 
finish; sealed-in Corox heating units; wide fan blades; ' : 
heavy-duty Westinghouse fan motor. design and production. What better 


Sizes available: 2, 3 kw for both 115 and 230 volts a-c: ; : 
and 4, 5, and 714 kw for 230 volts only. medium then for contacting your 
For complete information, call your Westinghouse office future associate, than through an ad 
or write for Catalog 28-000, Westinghouse Electric & Mfg. : ” . 
Co., East Pittsburgh, Pa., Dept. 7.N. odiuns inthe ‘MANPOWER’ column which 







now appears as a regular monthly 
feature of this publication just pre- 
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PLANTS IN 25 CITIES... 


OFFICES EVERYWHERE 


Westi ghouse ceding the Advertisers’ Index. 
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You’ve helped make up bundles for Britain, for 
Russia, for Greece. But here’s how you can con- 
tribute to bundles for the Axis. Salvage all the 
scrap metal you can find. Then call in the nearest 
scrap metal dealer who will be glad to pay you for 
it and send it to the mills for processing. 


Don’t think the scrap metal situation is overempha- 
sized. Here are the figures: 90 million tons of steel 
in 1943. That’s what the mills are asked to produce. 
To meet this, 45 million tons of scrap metal must be 
found. Scrap metal dealers, through their regular sources, furnish about 
20 million tons. Where are the other 25 million tons coming from? 


There must be a continuation of the scrap metal campaign. Any relax- 
ation would prolong the war and threaten ultimate victory. Every pound 
of idle scrap must be salvaged and put to work. Go over your factory, your 
home carefully. Don’t overlook anything. It’s an individual responsibility. 


Contribute your share NOW to “Bundles for the Axis.” 
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Springs for WAR JOBS! 





me KESTER 
|| FLUXES 
@ | 44 Years Old 


WRITE US YOUR PROBLEM 


KESTER SOLDER COMPANY 


4209 Wrightwood Avenue, Chicago, Illinois 
Eastern Plant: Newark, N. J. 


Canadian Plant: Brantford, Ont. 


MOLDED PLASTICS 
IF YOU NEED SPRINGS or wire shapes or a 
combination of both, made from flat or round 


MOLDS are built in our own MOLDED PARTS are pro- wire; pointed, welded or threaded ... you 
Tool Room, backed by over duced with the latest type of can get it at 


RAE 


Wrvvy yr: a LAH 
reves 





25 years’ experience in making subject to a rigid inspection 


Plastic Molds. before leaving our plant. 


TOUSEN mH) Ta Ke) 


2035 CHARLESTON ST. CHICAGO, ILL. | ee 


10270 BEREA ROAD 
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“WE ARE CURIOUS” 


is a questionnaire placed in 
Roosevelt rooms. Responses en- 
able us to improve our service. 





79 Lila Re 
Rerseveltt for 35 frinmdly 
eourece without proterhduonces® 


is the answer we get most often 


ROOMS WITH BATH FROM $4.50 


25°, Reduction on Room Rates to 
Members of the Armed Forces. 


HOTEL ROOSEVELT 


||| MADISON AVE. AT 45th ST., NEW YORK 
| BERNAM G. HINES, Managing Director 


Direct Entrance from Grand Central Terminal 








Modernized and 
streamlined to har- 
monize with most 
advanced ideas of 


machine design. It's 
an added sales feature. 





Guarantee proper 
lubrication of your 
equipment after it is 
in service. 


Place you a step 
ahead of your com- 
petitor who stil | thinks 
the old-fashioned oil 
can is good enough. 


Save time and oil. 


Save bearings. 


ae selling resist There's a style for 
. every application. 
Prevent damaged ma- 


Add longer life and 
value to your ma- 
chines. 


TRICO FUSE MFG. CO. Milwaukee, Wis. 


WRITE FOR 
CATALOG 


REFRIGERATION 
PARTS NEEDED 


@ Idle and surplus inventories of refrigeration parts can 
now be put to essential use in helping to maintain the 
nation’s huge investment in refrigeration. 

We buy outright for cash, usable parts for distribution 
to over 20,000 refrigeration service-men customers. Let 
us put your idle inventories to good use—you will then 
be helping conserve scarce and precious materials. 


THE HARRY ALTER CO. 


1728 So. Michigan Ave., Chicago, Ill. 
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AVAILABLE e WANTED 
Address all keyed replies to the box number indicated, 
c/o ELECTRICAL MANUFACTURING, 

1250 Sixth Ave., New York 20, N. Y. 


RADIO OR ELECTRICAL ENGINEER WANTED 
FOR EQUIPMENT AND CIRCUIT DEVELOPMENT WORK 


Capacitor manufacturer located in New Bedford, Mass., wants an 
electrical or radio engineer—man or woman—for equipment and 
circuit development work. Permanent post-war future for right 
person. This firm has excellent laboratory facilities and is a leader 
in its field. Applicant should be college graduate with degree—or 
equivalent experience—in radio engineering or electrical engineer- 
ing. Interview in Boston, New Bedford or New York, can be 
arranged. Traveling expenses paid to place ofinterview. Write fully, 
giving age, education, experience, etc. Box A-54. 


SALESMAN WANTED 


The man we want is now calling on war plants. He is a man who 
would like to add a ‘‘ must item’’ to his line. Tosuch a man we offer 
a substantial commission arrangement. We are manufacturers of 
steel Spare Parts Boxes made in accordance with Navy specifica- 
tions. State lines you now carry and territory you travel. Cole 
Steel Equipment Co., Inc., 349 Broadway, New York, N. Y. 





SALES MANAGER AVAILABLE 


Unusual combination of business and technical experience. 
Thorough grounding in modern management methods with 
industrial engineering (for sales) service. Extensive experience 
in policy formulation, sales training, advertising, sales promotion, 
sales research and post-war planning. Knows costs, accounting, 
budgeting control, office records, statistics. Especially qualified 
to coordinate activities of sales and engineering departments. 
Age 42. Available on reasonable notice. Box A-48. 


PLANNING A NEW HEATING APPLIANCE ? 


My 25 years specialized experience in development of electrical 
heating appliances (both domestic and commercial types) and 
knowledge of competitive factors can help you hurdle many of 
the pitfalls. Available as consultant on post-war design and 
engineering or in organizing new electrical department. Box A-50. 


SALES REPRESENTATIVE AVAILABLE 


To contact machinery manufacturers Wisconsin, 
12 years experience this territory. 
electric motors. Box A-53. 


Minnesota 
Prefer products allied with 


SALES AGENT-REPRESENTATIVE AVAILABLE 


Manufacturer’s agent and field representative available to handle 
mechanical, electrical, plastic, rubber, steel products, accessories, 
specialties, etc., in St. Louis and middle West territory. Fred 
Gardiner, 1037 W. Primm S&t., St. Louis, Mo. 


ELECTRICAL ENGINEER—WANTED 


To supervise development and application of electrical and elec- 
tronic controls for large midwest manufacturer of industrial 
machinery. A permanent position. Give age, experience, references, 
and salary expected. Address replies to 1454 Guildhall Building, 
Cleveland, Ohio. 
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AC & DC KATOLIGHT 
GENERATORS 





May we have your 
Zone Number, please? 


HE Post Office Department, in a 

commendable effort to speed up 
mail deliveries despite manpower and 
transportation difficulties, has set up a 
postal unit numbering system—appli- 
cable now to more than a hundred dense- 
ly populated centers. 

If you are in one of these designated 
areas, you can tangibly aid the war effort 
and expedite future deliveries of your 
ELECTRICAL MANUFACTURING, 
by advising us promptly of your correct 
unit number. And while you’re about 
it, why not issue similar instructions to 
all others from whom you would like to 
be getting your mail promptly? 





5 Kw Generator | 
self-excited | 


Do you need generators for your War Production Pro- 
gram? (Kato’s entire production at present must be con- 
fined to orders with high priorities. 


Can make good deliveries on A. C. generators 350 through 
15,000 watts, self-excited and separately excited models, 
1800 and 1200 r.p.m. Available for all standard voltages 
such as 110, 220 single phase, 2 or 3 wire, three phase 
or three phase, four wire. Frequencies of 25, 30 and 50 
cycles also available. Voltage regulation about 8% with 
3% speed change. 

READER SERVICE DEPARTMENT 
EvecrricaL MANuFracrurInG 
1250 Sixth Avenue, New York 20, N. Y. 


MEGOHMER 


RELIABLE - ACCURATE - QUALITY 


Also Rotary Converters and A. C. light and power plants. 


KATO ENGINEERING COMPANY 
66 ELM STREET, MANKATO, MINNESOTA 















Specify 


LOUTHAN 
SX-1 STEATITE 


THE SUPER TALC BODY 


for 
Radio 
COMMUNICATION EQUIPMENT USE 
— | 


LOW LOSS INSULATION 


Rugged ... Dense . . . High Dielectric 
Impervious to Moisture 
Precision Made . . . Any Shape or Size 










Our modern insulation testers 
make insulation testing easy... 
Entirely self-contained. Steady 
test potential of 500 volts DC, 







available at the touch of a 
switch. Direct reading in in- 
sulation resistance. 


Various New Models and Ranges 
—Write for Bulletins + 430 and 440 


HERMAN H. STICHT CO. INC. 
27 PARK PLACE —-NEW YORK, N.Y. 
















LAMINATION DIES 















Submit samples or draw- 
ings for price estimates 









... For high-speed economical production{you need perfect 
dies. Good laminations can only be made from a good die. 


WM. P. STEIN & CO. 


424 ST. PAUL STREET ROCHESTER, NEW YORK 






The LOUTHAN MANUFACTURING CO. 


**Ceramic Specialists Since 1901” 


EAST LIVERPOOL, OHIO, U.S.A. 
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GREEN MULTI-PLATER MODEL 86 


42” wide, 24” deep 
approx. 81” high. © 


W. GREEN 





ALL IN ONE CABINET-- 


the MULTI-PLATER provides eight (8) sep- 
arate selenium rectifier sections each having an 
output capacity of 6 volts 500 amperes. 


For quick, simple installation and mobility, 


MULTI-PLATERS are mounted on casters. 


Separate output terminals make it possible to 
connect each rectifier section to a separate tank, or 
several sections may be added together for higher 
voltage or greater current capacity, or all the 
sections may be grouped together in a single bank. 


When sections are used individually, or in 
groups, there are several hundred possible com- 
binations; for example: If all eight sections are 
interconnected any one of the following outputs 
may be obtained: 


6 volts 4000 amperes, 
or 12 volts 2000 amperes, 
or 24 volts 1000 amperes, 
or 48 volts 500 amperes. 


Standard MULTI-PLATERS provide internal 
connections for operation from 220, or 440 volt 
60 cycle 3 phase supply. 


MULTI-PLATERS can be furnished for other 


supply voltages. 


MULTI-PLATERS of lesser capacity than 


Model 86, as illustrated, are also available. 


Write Dept. S for illustrated booklet. 


{LECTRIC CO., INC. 


SBF N G13} 7 


Builders of SELECTRO-PLATERS and all types of rectifier equipments. 
Green Exchange Ce 130 Cedar St, New York 
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Available in sizes up to and includ- ~~» 
ing 3 horsepower in three different —~ 
speed ranges 3 to 1, 6 to land 9 tol 
Only with an all-metal drive can you secure the compactness, 


simplicity, flexibility and economy that are so advantageous today. 







Infinitely variable speed may be secured to any R.P.M. 
within the range of the unit. The output speed is in- 

creased or decreased by variation of the position of 

the ring on the two driving and two driven cones. 


MASTER ELECTRIC COMPANY? DAYTON, OHIO 


Save material and save space with the simple compact, 
integrally built Master Speedranger. The all-metal 
construction insures greatest possible durability 
and freedom from service interruptions. 


Available in the vast number 
of types that make up the 
Master line including the 
flanged type as shown, also 
gearhead, unibrake, fan-cooled, 
explosion-proof, splash-proof, 
multi-speed, etc. 





MARKING HOME a better Place to LIVE IN 


_— 1939, when first this revolutionary 
ware was introduced, American women 
have enjoyed Revere copper-clad stainless 
steel kitchen utensils. Long-wearing and 
labor-saving, burnished and beautiful, they 
have eased many a housewife’s job in the 
kitchen, lent added lustre to her hospitality. 

But today these utensils are even more 
treasured. Truth is, we can’t make them 
any more! War demand ir metal con- 
tent; so Revere has withdr:. ther 
the market. 


from 


When victory comes, we will m 
again, improved and still more_beautiful, 
once more to brighten hearts and homes 
the country over. 

But Revere also knows there’ll be other 
amazing items of household equipment in 


post-Victory days. Super-speed laundries 
that will treat with equal deference both 
filmy lingeries and heavy work clothes. 
“Unified” ranges with non-fracture, trans- 
parent ovens. Automatic, heat-controlled 
vertical broilers. Built-in pressure cookers 
that will conserve food flavors. 
Better refrigerators, with temperature and 
humidity control so exact that food will 
be fully protected. 


delicate 


The new miracles will largely banish 
household drudgery. “A more ample liv- 
1g"” for millions will become an actuality. 
Children, mother, father—the whole family 
'! benefit in a dozen different ways. 
Revere will be ready when the new era 
es to supply the needs of various manu- 

ers of household equipment. Right 


now Revere’s technical staff is widening 
further its knowledge of copper and its ver- 
satile alloys, studying, too, the role-to-come 
of the light metals. 

But today the copper industry produces 
only for Victory. No copper is otherwise 
available for anything else. But post-wat 
planners with specific problems in metals 
are referred directly to the Revere Execu- 
tive Offices in New York. 


REVERE 


COPPER AND BRASS INCORPORATED 


Founded by Paul Revere in 1801 


Executive Offices: 230 Park Ave., New York 


THROUGH VICTORY. AIDED BY ELECTRICAL WAYS _ ®* war bonds 





TO PEACE, 





